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Introduction

This monograph deals with the Patellidae, one
of the five families of limpets that comprise the
superfamily Patellacea. The patellid limpets are of
littoral and shallow-water occurrence and al-
though widely distributed, cannot be considered
cosmopolitan, since they are absent from certain
extensive areas, namely, both coasts of North
America, the Caribbean, and South America,
north of Chile and Patagonia.

Although this work is concerned primarily with
the Indo-Pacific fauna, it is deemed necessary to
extend the scope to world coverage in order to
explain the otherwise apparently anomalous dis-
tributional patterns.

A complication is encountered with the decep-
tively similar shells of an allied family, the Ac-
maeidae, members of which are casily separable
from the Patellidae upon anatomical grounds, but
the shell of which usually has no character that
can be considered consistently diagnostic; hence,
with fossil limpets there is often an element of
doubt regarding family allocation.

Where patellids are absent, notably along the
North West American coast, the acmacids take
over the corresponding littoral, ecological niche,
and in so doing, attain shell sizes very large for
acmacids, which usually are of relatively smaller
size than patellids. A striking instance of giant-
ism is the Californian Lottia gigantea Gray, 1834,
which may reach a length of four inches.

Limpets tend to vary greatly in size, shape,
sculpture and colour pattern, due to the ecolog-
ical factors involved, particularly the relative ex-
posure to wave stress and the nature of the sub-
stratumi. Often, specific limits are apparent only
when extensive series from a number of stations
are studied.

Limpets featured frequently in early concholog-
ical works, but many of the species named are
difficult to determine with accuracy, since, for
the most part, they were based upon crude fig-
ures, inadequate descriptions, and with uncertain
locality data.

Under the heading of “Species no longer in-
cluded in the Patellidac”™ (pp. 84 to 87) 239
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Plate 60. Gill structures in the Acmaeidae, Patellidue and
Lepctidae.

A= Acmaca  virginea (Miiller); bp = branchial plume, be-
hind head
B= Patella vulgata Linmacus; gee = gill cordon, complete.
.= Cellana radians (Gmeliny; gei gill cordon, interrupted
over head area
D= Nacella (Patinigera) terroris (Filhol): gee= gill cordon
complete; epf= epipodial fringe (only In Nacella and
Patinigera).
E= Lepeta coppingeri (E. A Smith); no gills; respiration by
means of cilia-lined pallial groove.
(Fig. A from Fretter and Graham, 1962, p. 120, tig. 73. Fig. E
trom Eales, 1923, p. 6, fig. 3).
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species, described as Patella are listed, and their
present fanilial location indicated. This list in-
cludes species now known to belong to the Ac-
maeidae, Lepetidae, Phenacolepatidae, Coccu-
linidac,  Fissurellidae,  Stomatellidae,  Calyp-
tracidae, Capulidae, Hipponicidae, Muricidae,
Trimusculidae,  Siphonariidae, Umbraculidae,
Ancylidae, and even one considered to be based
upon one of the accessory plates of a member of
the Pholadidae.

Family Patellidae Rafinesque, 1815

The family Patellidae is one of three widespread
families——the Acmaeidae Carpenter, 1857, the
Patellidae  Rafinesque, 1815, and the Lepetidae
Dall, 1869, all belonging to the superfamily
Patellacea.

Two other families, consisting of fossil species
only, are placed provisionally in the Patellacea;
they are the Metoptomatidae Wenz, 1938, of the
middle Silurian to middle Permian, and the Sym-
metrocapulidae  Wenz, 1935, of the Triassic,
Jurassic and possibly Cretaceous.

The limpet shell is a simple shield or cap-
shaped structure, and is unfortunately a shell-
form that is simulated by molluscs belonging to
several other gastropod orders. The one most
frequently mistaken for a patellid limpet is Si-
phonaria, a member of the air-breathing pul-
monates, being almost at the top rung of the
gastropod ladder of evolution, whereas the Patel-
lacea are located down towards the foot of the
ladder. In between are the fissurellids, crep-
idulids, capulids and umbraculids, all of which
have certain members that have limpetlike shells.

Limpetlike shells have developed independantly
in direct response to ecological necessity, being
the shell-form affording the greatest amount of
suction area for clinging to a rock surface, cou-
pled with a low profile to withstand wave stress.

Classification of the patellid limpets, therefore,
is dependent upon some knowledge of the animal.
Even the allocation of species to either the Ac-
maeidae or the Patellidae, the two major families
of the Patellacea, in many instances becomes
conjectural upon the evidence from the shell
alone.

Anatomical Outline of the Families and Major Genera of the Patellacea

Family Acmaeidae

= >

Ctenidium present, plus gill cordon.

Leaf-shaped ctenidivim only ...

................................................ Acmaea

Radula; closely spaced pair of centrals alternating with wider
spaced pair of laterals; marginals vestigial or absent.

Gill cordon complete

Gill cordon interrupted by head .

Scurria

. Lottia

Family Patellidae

C Ctenidium absent; replaced by gill cordon.
Radula; 4 or 5 central teeth, median one present, vestigial or
absent; lateral large, pluricuspid: marginals 3, weak or vestigial.

Gill cordon complete

Radula; median central vestigial or absent; alternate pairs of long
curved centrals and laterals; marginals 3, weak to vestigial,

Gill cordon interrupted by head.
Epipodial fringe absent ............

Gill cordon complete.

Epipodial fringe present ..........

Family Lepetidae

D No gills; respiration by cilia-lined pallial groove.
Radula; large central, with prominent dentate cusp; no laterals;

2 functional marginals ..

Lepeta
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Biology

The embryo of Patelle hatches 24 hours after
fertilization. The trochophore is about 0.18 mm. in
diameter, with a tuft of erect apical cilia and two
rows of ciliated cells around the greatest perim-
eter of the larva. The cilia beat in clockwise man-
ner and rotate the top-shaped larva through the
water. Two days after fertilization the larva is
transformed into a pretorsional veliger, and both
shell and foot appear. Torsion then begins while
the larva is free-swimming. During the next stage
of about 30 hours the larva both swims and
crawls, and torsion is completed when the larva
is 3% to 4 days old, and this marks the end of its
pelagic life. The velum does not disappear until
the snail has been actively crawling for about the
third week. About this time the operculum is lost.
The shell of the veliger is a dextral coil of scarcely
one whorl, and this is soon replaced Dy a new
shell, after which the limpet's post-larval life con-
tinues into the adult. (see Fretter and Graham,
1962, pp. 448-450 for a more detailed account).

The English Patella vulgata is a protandrous
hermaphrodite with nost, if not all, individuals
starting life as male but later changing to female
at the age of one year or more. Investigations of
English populations of vulgata have shown that
90% of the limpets between 16 and 25 mm. in
length are male; in those about 40 mnu. in length
the sexes are about equal; and in those 60 mm.
or more in length most are female (see Fretter
and Graham, 1962, p. 372).

Most patellids feed upon small species of living
algae, but some live upon giant kelp, where they
scrape away the surface tissue. The rock-dwelling
patellids feed with the head end moving method-
ically from side to side, while the radula operates
like a scythe. Patellids often travel up to four or
five feet in search of food, and usually manage to
return to their original resting places. This some-
times invohves re-finding a site previously ex-
cavated in the rock that exactly fits the indenta-
tions of the shell margin. When rock faces have a
slight coating of silt, limpet journeys can be seen
quite plainly, and possibly the impet uses its out-
ward track in finding its way home.

The age attained by hlmpets varies greatly
according to the species involved, the tood poten-
tial of the particular habitat, and the zone in
which the species occurs. Fretter and Graham
(1962, p. 501), quoting Russell (1909). recorded
that Patella vulgata from certain established pop-
uvlations in Scotland attained a length of about
29 mm. in the first year, during which time they

reached sexual maturity. The estimated  sizes
reached for each of the four succeeding years
were respectively 38, 44, 48 and 53 mm. On the
other hand, the same species under more favour-
able conditions at Plymouth reached a length of
53 mmi. by the end of the second year. The esti-
mated life span for vulgata is about 15 years.

Very large and massive species, such as mexi-
cana and kermadecensis, probably live for a much
longer time, but size is governed also by the
availability of a suitable rock substrate, not un-
duly encroached upon by barnacles, corals, or
other encrusting marine growths. In the tropical
Indo-Pacific it is unusual to find large-sized lim-
pets associated with coral reets, unless there are
intrusions of basaltic lava. In general large-sized
limpets are more frequent in cool-temperate wa-
ters than they are in the tropics.

Limpets that live in the upper tidal zone are
usually taller than individuals inhabiting the lower
tidal zone. Fretter and Graham (1962, p. 501),
quoting Orton (1932), correlated these differences
with the degree of exposure to desiccation. Lim-
pets living near low water mark remain exposed
for only a short period by the tide, but high-water
limpets are uncovered for the greater part of the
day, and this results in a general drying out of
the habitat.

To prevent desiccation the limpet must hold
firmly to the rock for the whole period that it is
out of water, and it is suggested that this con-
stant application of force by the attachment mus-
cles tends to pull in the mantle skirt, which is
responsible for new growth around the shell
margin. This produces a taller and narrower shelt
than that produced by an animal living lower
down in the tidal zone.

Limpets from very exposed situations often ap-
pear to be very different from examples living in
more sheltered situations. In the exposed ex-
amples, the shell becomes very flat in order to
withstand wave stress. As a result of this lowered
profile, the apex is located nearer to the anterior
end.

The colour patterns exhibited by juvenile lim-
pets tend to be less variable than those in more
mature examples of the same species, and often
provide more satisfactory diagnostic criteria. This
is especially evident m Cellana strigilis popula-
tions from the southern islands of New Zealand
(Powell, 1935, pp. 65-67).

Surface erosion of the shell also greatly alters
the colour pattern. Thomson (1919, pp. 264-267)
described how erosion in Cellana radians often
eliminates the transverse “earlii” pattern, but
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the pigmentation of the radial ribs survives due
to deeper impregnation of the shell substance.
With the shrinkage of the animal in senile ex-
amples, a thick, unicoloured callus is built up on
the inside of the shell, blotting out any macula-
tions that may have survived external erosion.

The Patellidae are the most successful and the
most advanced family of the Patellacea. The
change from a simple leaf-shaped ctenidium in
the Acmaeidae, to a gill cordon in the Patellidae
results in more efficient aeration. Although Scur-
ria and Lottia have developed a gill cordon they
still retain the acmaeid ctenidium. In the Patel-
lidac the ctenidium has entirely  disappeared,
leaving the gill cordon as the sole means of res-
piration.

Patellid limpets have become so successful in
their chosen littoral environment that in some
locations, South Africa in particular, certain spe-
cies have become the dominant organisms of sev-
eral animal communities. In the “Cochlea zone”
of South Africa the species Patella cochlea is so
abundant that almost all other forms of animal
life are crowded out. A density of 1,300 individ-
uals of this limpet to the square yard has been
recorded, in so dense a concentration that as
many as 40 small individuals were found crowded
on top of a single large shell.

The radula

The radula in the Patellidae is long and narrow,
especially in Cellana, in which it sometimes has a
length of as much as four times that of the shell.
In situ it is concentrated in loose coils on the left
hand side when viewed from above. On the other
hand, Patella has a much shorter radula that folds
back upon itself at the nascent end.

The Patella radula consists of a strong or weak
or rarely absent median central, flanked by a pair
of centrals on cither side, followed by a large
phiricuspid lateral, and finally, three weak, slen-
der, functionless marginals. The latter may be
fused into a single plate. Well-developed cusps,
capped with a dark stain containing magnetite,
are present on the multiple centrals and the pluri-
cuspid laterals, but cusps on the remaining teeth
are small to vestigial, and colourless.

In Cellana and Nacella the radula differs from
that of Patella, in that the functional teeth are a
pair of long, large, centrals, closely-spaced, on
either side of a vestigial plate, which also may be
absent, alternating with a wider-spaced pair of
similar, well-developed laterals; the functionless
marginals are as in Patella.

In Patella the multiple centrals and the large
pluricuspid lateral have relatively short recurved
cusps, but in Cellana and Nacella, the alternating
pairs of centrals and laterals are very long and
project arcuately upward, almost at right angles
to the base. These long, strongly upcurved teeth
present difficulty in slide preparation, for they are
easily pressed at varying angles in mounting, and
thus may assume very different shapes. A satis-
factory solution to this problem is in the use of
cavity slides, that bridge the radula across, so
that the teeth assume their normal upright posi-
tion over the cavity, but are pressed sideways,
beyond the limits of the cavity, thus giving details
of denticles or indentations along the sides of the
teeth.

Many writers have endeavoured to use the
length of the radula in relation to the length of
the shell for separating three assumed closely
allied English Patella. The range of the means
arrived at by Fretter and Graham (1962, p. 495)
is tabulated below:.

Plate 61. Fig. 1. Patella vulgate Linnacus; England. Radula.
Fig. 2. Patella caerulea Linnuaeus; ~ Radula, from
Thicle, in Troschel and Thiele, 1591, pl. 28, tig. 18
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vulgata

intermedia  aspera
Length of radula ) 51175 160-210 1.05-1.15

Length of shell

Unfortunately, in that work, there is no precise
indication of the actual identity of the species
termed Patella intermedia, there being four dif-
ferent usages of that combination by four differ-
ent authors.

Brian and Owen (1952, pp. 241-249) provided
a uscful table, giving the valid name equivalents
for the nomenclature used i papers on European
Patellidae, published up until 1948 (see under
heading of Patella intermedia Auct.). Following is
the summary of Brian and Owen’s conclusions.

“Patella vulgata 1.. were collected from high-
and low-water levels on five ditferent beaches
and the lengths of the shells and radula mieasured.
In all five localities the mean shell length was less
and the mean radula length greater at the higher
level, but the difference was not consistently sig-
nificant.”

“The complexity arose from the mergence of
two contlicting tendencies: one, intralevel, a posi-
tive regression of shell-length and radula. While
the former is no doubt a growth phenomenon, the
latter is probably an environmental effect—at
higher level exposure to desiceation and conse-
quently, prolonged adherence to the substrate,
caused a smaller shell base: reduced teeding time
caused a longer radula. These factors may have
resulted in confusion when comparing the values
of the radula fractions of species of Patella.”

Lowenstam (1962) has shown that the radular
teeth m the himpets, Acmaea, Lottia and Patella,
are capped with gocethite, a dark opaque mineral
of high iron content. This gives the dark-stained
primary cusps of the pateltacea a hardness of al-
most 5 on the Moho hardness scale, whereas the
racdular hardness in the Littorinidae, the Fissurelhi-
due and certain trochoids is only between 2 and 3.

This hardness factor in the radula enables lim-
pets to erode hmestone and other rocks of com-
parable hardness, as well as the external surface
of other shells. Limpets frequently excavate deep
depressions in the rock to form a base of attach-
ment, and are known to return to their own par-
ticular site atter a nightly foraging excursion.

Lowenstam (1962a) also suggested that since,
in the case of chitons, the dark stained denticle
caps show the presence of magnetite, then it is
possible that these magnetised teeth may serve as
a guidance system for the so-called homing in-
stinct of both chitons and Hinpets.

[o1

Geographical Distribution of the Patellacea

The family Patellidae has achieved a very wide
distribution, extending from near the Arctic Circle
to the Antarctic Circle, the western Atlantic, Med-
iterranean, West and South Afriea, the Indo-
Paeitic to as far north as northern Japan, east-
ward to the IMawaiian Chain and the Island of
Juan Fernandez, and southward to Australia, New
Zealand, the subantarctic of the southern end of
South  America, the islands of the Southern
Ocean, and even a few locations adjacent to the
Antarctic Continent.

Strangely, there are no patellids on either the
east or the west eoasts of North America, the
Caribbean and most of South America. The only
exceptions are the giant Patella (Ancistromesus)
mexicana from tropical Central America, obvi-
ously derived from the Indo-Pacific when the
former Tethys Sea was an open waterway around
the perimeter of the globe, and the cold water
Nacella-Patinigera complex that is strongly repre-
sented in southern Patagonia and Chile, and from
there spread eastward to the islands of the South-
ern Ocean.

The Recent distributional patterns for each of
the three families of the Patelacea are outlined
below (see plate 62).

Acmacidae: The typical genus, Acmaca, is of
worldwide distribution, but has its greatest devel-
opment in western North America, where it takes
the place of the Patellidae, members of which are
absent from that area. Two other genera of the
Acmaeidae, Scurria and Lottia, are apparent fore-
runners of the Patellidae, since they have devel-
oped pallial gills, additional to the single gill-
plume of typical Acmaea. Their present range is
along the west coast of both North and South
America.

Patellidae: Typical Patella is well-represented
along the western coast of Europe, from the Lofo-
ten Islands to Great Britain, down to Spain, the
Mediterranean, the West African mainland and
off-shore islands. then southward to South Africa,
where typical Patella becomes more or less
merged into a composite local fauna of cold and
warni-water subgenera. From there the genus
continues, in subgencric  form, across to the
warmer water island groups of the Indo-Pacific,
extending northward to Japan, castward to the
west coast of tropical Central America, and south-
ward to the Kermadee Istands and the temperate
waters of southern Australia and Tasmania.

The genus Cellana is confined for the mnost part
to the warm and cool temperate waters ot the
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Indo-Pacific, but in the New Zealand area it ac-
tually extends southward into subantarctic waters.
The farthest westward reached by Cellana is the
coast of Natal, the farthest eastward the istand
of Juan Fernandez, off the coast of Chile, and the
farthest northward, Japan.

A third major genus in this family is Nacella,
containing the important subgenus Patinigera.
These are truly cold-water limpets, the greater
part of their range being subantarctic, but extend-
ing to the Antarctic by way of the Scotia Arc, and
also ranging northward up the Chilean coast to at
least Valparaiso, assisted in this by the upwelling
of cold water along that coast. The present con-
centration of the genus is in the Magellanic area,
and from there it spreads eastward, assisted in
this by the prevailing West Wind Drift. Many of
the species live upon the large kelps which pro-
vide an effective means of chance dispersal when
quantities of the weed are wrenched free and
drift before wind and current. The farthest east-
ward that this genus has established itself is Ker-
guelen Island, and for the subgenus Campbell
Island in the New Zealand southern islands.

The genus Nacella and its subgenus Patinigera
have a distinctive epipodial fringe, not found so
far in any other genus of the Patellacea. The
European Tertiary fossils attributed to Nacella
probably belong to other genera.

g oy
o 5
TE-(rAteiLon:

Lepetidae: This family consists of rather small
featureless white limpets, mainly from the deeper
waters of the Arctic Ocean, the north Atlantic,
the north Pacific, Mediterranean, Patagonia and
Antarctica. They are rather specialised, but not
necessarily highly advanced. There are no gills,
and respiration takes place through a cilia-lined
pallial groove. The presence of a large, broad-
based central tooth, with a conspicuous, broadly-
triangular, dentate cusp, no laterals, but a pair
of functional marginals, are radular characters not
found in the other two living families of the Patel-
lacea.

Fossil Occurrences of the Patellidae

Although a considerable number of fossil so-
called Patella species are encountered in liter-
ature, especially those from European Tertiary
localities, few of them can be assigned with cer-
tainty to that genus. The problem faced by
workers with Recent species of the Patellacea,
that of distinguishing between the Acimaeidae and
the Patellidae when the animal is unknown, is
even more a matter of conjecture when fossil
species are under consideration, especially with
those from the older formations, that have shell
features unlike those of living species.

The earliest species of the Patellidae that can
be generically identified with some degree of con-
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Plate 62, Geographical distribution of the Patellidae. Note
the ahnost entire absence of the family from North America,
and most of South America, with the exception of one species,
Ancistromesus mexicana, which occurs along the west coast

a0 100 60

ot Central Amenca, and Nacella, with its subgenus Patini-
gera, in the southern part of South America, from where it
las drifted castward over much of the Subantarctic and in
some areas of the Antarctic.
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Plate 63, European and South Africa Patella

Figs. 1-3. Patelle vulgata Linmaeus, 1755, Figs. 1. 2. Caldy
Kland, South Wales. Fig. 3. Ufracombe, Eugland

Fig. 4 Patella aspera Roding, 1798 Caldy  Island, South
Wales.

Figs. 57, Patella cacrulea Linnacus, 1758
Ttuly

Fig. S Patella  cacrulea
Cimelin, 1791, Madeira

Isle of Capri,

Linnaeus, 1755 (formma crenata

[01

Fig. 9 Patella (Cymbula) compressa Linnaeus, 1758, Kom-
wietje, Cape Peninsula, South Africas Lives on large kelp,
always sideways compressed.

Figs. 10, 11. Patella (Ciypmbula) miniata Born, 1778, Tz 10
False Bay. South Africa. Fig. 11. Port Elizabeth, South
Atrica; beach shells Dleach to bright pink

Figs. 12-14. Patella (Olana) cochlear Born, 1775, Sea Pomt,
South Afnca. Anterior end always constricted like a spout

557
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fidence are Cellana carpentariana Skwarko, 1966,
from the late Neocomian lower Cretaceous of
Northern Territory, Australia, and Patella (Scutel-
lastra) cooperi (Powell, 1938) from the Otaian
Stage, lower Miocene of Motuihi Island, Auck-
land, New Zecaland.

The above two records show at least that the
separation of Patella and Cellana is of long stand-
ing, and coupled with the radular divergence,
justifies Thiele’s division of the family into two
subfamilies, the Patellinae Rafinesque, 1815, and
the Nacellinae Thiele, 1929.

Doubtful species of Patellidae

Patella ? amuritica Wilckens, 1922

Range—New Z.ealand, Amuri Bluff, upper Cre-
taceous.

Remarks—This species is based upon a very
damaged and incomplete shell only 5 mm. in
length. The whole of the apical area is missing
and only a ring of shelly material remains. Even
Wilckens expressed doubt as to whether his gen-
eric determination was correct.

Synonymy—

1922 Patella > amuritica Wilckens, N. 7. Geol. Surv. Pal. Bull.

no. Y9, p. 5. pl. 1, He, 8.

Patella guineensis Dunker, 1853

Remarks—The present writer has insufficient
West African material to evaluate Dunker’s spe-
cies, the nume of which is preoccupied by Patella
guineensis Gelin, 1791,

Synonymy—
1853 Patella guineensis Dunker, Ind. Moll. Guin. Infer., p. 40,
pl. 7, figs. 1-3; 19-21 Loanda, Guinea, West Africa

[Angola].

Cellana jutsoni Chapman and Crespin, 1934

Remarks—This species, from the lower Miocene
Plantagenet Beds of Albany, Western Australia,
is very doubtfully patellid. The presence of an
“obscure ridge, extending from the apex to the
posterior margin” suggests the fissurellid genus
Tugali or something akin to it.

Synonymy—

1934 “Cellana” jutsoni Chapman & Crespin, Journ. Roy. Soc.

West. Aust.. vol. 20, p. 122, pl. 11, tig. 28.

Patella aspera Roding, 1798
(PL 63, fig. 4; pl. 68, figs. 3, 4)

Range—DBritish  Isles and Atlantic coast of
France.

Remarks—This “species” is not always readily
distinguished from wvulgata. Typically it is more
elongated than vulgata, depressed, with the apex
nearer to the anterior end, and the primary ribs
are stronger and sharper, resulting in a more def-
initely corrugated margin. Other differences are
that the interior is porcellanous whitish, with the
head scar pale orange, radial colour lines are sub-
obsolete to obsolete, and the colour of the foot of
the animal is cream to orange, as opposed to
grey-green in vulgata.

Measurements (mm.)—

length  width  height

53.0 42.0 21.0  Caldy Id.. South Wales

47.0 355 20.0  Caldy Id., South Wales
Synonymy—

1798 Patella aspera Riding, Mus. Bolten., vol. 2, p. 10 (refers
to Favanne, pl. 2. 1. G)

1819 Patella aspera Lamarck, Anin. sans Vert., vol. 6, p. 327
(refers to Favanne, pl. 2, f. G).

1844 Patella athletica Bean, in Thorpe, Brit. Mar. Conch., p.
264, fig. 101)

1968 Patella aspera Lany.. McMillan, Brit. Shells, Warne & Co.
Ltd., London. New York, p. 25, pl. 1, figs, 1, 3, 4.

Patella depressa Pennant, 1777

Range—South coast of England, Channel Islands
and Atlantic coast of France.

Remarks—This is the small, very depressed,
Siphonaria-like species, or form of vulgata, of
which Patella vulgata var. intermedia Jeffreys,
1865 is a synonym. Jeffreys described his variety
intermedia as “Shell rather smaller, flatter, and
oval, with finer ribs, and an orange crown; inside
golden-yellow or - tinged with flesh colour (oc-
casionally cream colour) in the centre, and beau-
tifully rayed toward the margin.” Forbes also re-
marked that the animal is black or dark-coloured.

Despite the detailed studies of both Fischer-
Piette and R. G. Evans, the taxonomic status of
both aspera and depressa in relation to vulgata is
still uncertain. Evans endeavoured to separate the
three as full species, upon minute differences in
the pluricuspid radula teeth, coupled with the
varying lengths of the radula for each. In dealing
with populations from the south of England Evans
admitted, that at the Isle of Wight, intermediate
forms were common but then remarked that to
the westward along the south coast three species
form discontinuous entities.
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Synonymy—

1777 Patella depressa Pennant, Brit. Zool., vol. 4, p. 124, pl.
89, fig. 146.

1865 Patella, vulgata var. intermedia Jeffreys, Brit. Conch.
vol. 3, p. 237.

1923 Patella depressa Pennant, Tomlin, Journ. Conch., vol.
17, p. 34.

1935 Patella spp. Fischer-Piette, Systematique et biogeo-
graphie-Les Patelles d’Europe et d'Afrique du Nord.
Journ. Conchyl,, vol. 79, pp. 5-66.

1952 Patella depressa Pennant, Evans, Proc. Zool. Soc., Lond.,
pp. 357-376.

Patella electrina Reeve, 1854

Remarks—This shell, described as coming from
Australia, is unlike any species known from that
area. Examination of the type specimen in the
British Museum (Natural History) revealed a
Patella of the caerulea series, very like the
Canary Islands Patella lowei d'Orbigny, so far as
one can judge from a single example.

Synonymy—

1854 Patella electrina Reeve, Conch. Iconica, pl. 22, fig.

55, b.

Patella intermedia

Many writers have attempted to give taxonomic
status to the forms of both vulgata and caerulea
by providing detailed studies of the radulae, par-
ticularly its length in relation to that of the shell
(see also, under the heading “Radula,” in the in-
troduction), in small differences in the pluricuspid
laterals, and also in the colour of the foot of the
animal.

Unfortunately with many of these papers it is
difficult to correlate the results with the species
or forms investigated, due to a common fault of
many anatomists of placing little or no importance
upon the characters of the shell, and seldom illus-
trating the relevant shells.

Another source of confusion is in the nomen-
clature employed, specific names being frequently
cited without their respective authority and date.
A name that is quoted frequently, and around
which much useful data is associated is “inter-
media,” but which patellid of that name is in-
tended?—that of Knapp, 1857, Jeffreys, 1865, or
Bucquoy, Dautzenberg and Dollfus, 18827

Brian and Owen (1952) endeavoured to rectify
this confusion by concluding that P. intermedia
Jetfreys, 1865, as used by Fischer-Piette (19353,
1938 and 1948), Eslick (1940) and Orton (1946)
was Patella depressa Pennant, 1777. They also
concluded that P. athletica Bean, 1844, as used

in the Plymouth Marine Fauna (1931) and by
Winckworth (1932) and Evans (1947) and P. de-
pressa, as used by Fischer-Piette (1935), Eslick
(1940) and Orton (1946) were all Patella aspera
Lamarck (now aspera Roding, 1798).

The earliest use of the name intermedia, in
association with Patella, is that of Knapp, in
Murray, 1857, proposed for a Channel Islands
shell, that appears to be a form of Patella vulgata
Linnaeus, 1758.

Patella lineata Lamarck, 1819

Remarks—This shell, from unknown locality,
was referred to Helcioniscus (now-Cellana) by
Pilsbry, but Delessert’s figures suggest a species
of the Acmacidae. Pilsbry’s translation of Lani-
arck’s description follows:

Description—"Shell oval, convex, buff-brown,
painted with 10-12 yellow lines; excessively nu-
merous longitudinal close striae; vertex acute,
buff. Length exceeding one inch.” - 27 mm. (Mer-

mod).

Synonymy—

1819 Patella lineata Lamarck, Animi. sans vert, vol. 6 (1),
p. 331 Patella lineata Delessert, Rec. de Coq., pl. 23,

IS91 Helcioniscus lineatus Lamarck, Pilsbry. Man. of Conch,,
vol. 13, p. 133, pl. 73, figs. 85-87.

1950 Patella lineata Lamarck, Mermod, Revue Suisse de Zool.,
vol. 37, no. 34, p. 694 (remarks on the type).

? Patella nelsonensis Trechmann, 1918

Range—Nelson, New Zealand, lower conglom-
crates, lower slopes of range, upper end of
Eighty-eight Valley, Kaihikuan Stage, middle Tri-
assic.

Remarks—The holotype and two paratypes are
in the New Zealand Geological Survey, Welling-
ton, but the preservation is not good ecnough to
show muscle scars, hence it cannot be deter-
mined, on the present material, whether the apex
is directed anteriorly or posteriorly. The species
remains a doubtful member of the Patellacea.

Synonymy—

1918 Patella (?) nelsonensis Trechmann, Quart. ], Geol.,
Soc., vol. 73, pt. 3. p. 185, pl. 18, tigs. Sa. b

1933 Patella nelsonensis Trechmann, Marwick, N. 7. Geol.
Surv. Pal. Bull. no. 21, p. 74, pl. 7, tig. 3.

Patella reussi K. Martin, 1879

Remarks—This species from the Miocene of Java
could be fissurellid. The figure shows a shell enm-
bedded in matrix, and in consequence the interior
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of the shell, with its muscle impressions, is un-
known.

Synonymy—

1879 Patella reussi K. Martin, Die Tert. auf Java, Leiden,
p. 87, pl. 12, fig. 9.

Patella spectabilis Dunker, 1853

Remarks—The description and figures of
Dunker’s species suggest a form of Patella lowei
d'Orbigny, 1839. However, Dunker’s name is pre-
occupied by Patella spectabilis Gmelin, 1791.

Synonymy—

1853 Patella spectabilis Dunker, Ind. Moll. Guin. Infer., p. 39,
pl. 6, tigs. 7-9. Loanda, Guinea, West Africa [Angola).

Species no longer included in the Patellidae

The following species, originally referred to the
Patellidae, are now known to belong to other
families. This list includes only species that the
writer has been able to evaluate, either per-
sonally, or upon the authority of subsequent
revisers. There remains a considerable number of
patellid names yet to investigate, but since many
of these have been inadequately described, sel-
dom figured, and often without locality data, it is
probable that most, eventually, will have to be
considered indeterminate.

Species prefixed by an asterisk (°) are the sub-
ject of a note at the conclusion of this section.

The writer has compiled a manuscript list of
over 12350 patellid names encountered i the
preparation of the present work, but it is withheld
from publication at this stage, since it cannot be
considered reasonably complete, without a more
thorough appraisal of European species, the fossil
ones in particular. A dagger (1) precedes fossil
species in this list.

u(]mt( s Reeve, 1835, Patella ...
L Patella oo
: ,mvlm 1791, Pate I

adunca Perry, 1811, Patella ... .
aenigmatica Mabille, 1895, Patella ... . Acmaeidae
acrugimosa Middendorft 18517, Patella (Acmaea) ... Acmaeidae
afra Gruelin, 1791, Patella ... . Trimusculidae
albescens Anton, 1539, Pate Acmaeidae
albicosta C.B. Ad Acmacidae
albicostata Reeve, - Acmacidae
alticostata Angas, 1563, Patella . Acnaecidae
alveus Conrad, 1831, Patella . cmacidae
ambigua Wood. 1818, Patella surellidae
amocna Say, 1822, Patella ... - Acmiaeidae
ancyloides E. Forbes, 1840, Patella . Lepetidae
ancyvloides Middendortf, 1847, Patella (A Acinaeidae
angulata Wood, 1828, Patella .. Caly ptracidae
angusta Ginelin, 1791, Patella .. Fissurellidae

. Acinacidae
? Pholadidae
lyptracidac
Fissurellidae

.. Acmaeidae
. Hipponicidae
.. Fissurellidae
Acmaeidae
Acmaeidae
. Acmaeidac

antillarum Philippi, 1819, Patella (Acm:
antiquata Linnaeus, 1767, Patella
apertura Montagu, 1803, Patella .
arancosa Gould, 1848, Patella ..
arancosa Reeve, 1855, Patella
araucana d'Orbigny, 1841, Patella .
asmi Middendortf, 1847, Patella
atricapilla Dillwyn, 1817, Patella
auricula Gmelin, 1791, Patella .
auricula W. Wood, 1828, Patella
australis Lamarck, 1819, Patella .
avellana Gmelin, 1791, Patella .
axiaerata Verco, 1912, Patella ..
balanoides Reeve, 1855, Patella ..
barbadensis Ginelin, 1791, Patella .
biradiata Reeve, 1835, Patella ...
borneensis Reeve, 1853, Patella ...
borniana 1elbling, 1779, Patella .
caeca Miller, 1776, Patella ...
calamus Crosse & Fischer, 1561 Patella
callosa Hombron & Jacquinot, 1841, Patella
camnpaniforniis Blainville, 1825, Patella
campDbelli Filhol, 1880, Patella
canec 1 Gmelin, 1791, Patella
candida Couthouy, 1838, Patella
cantharus Reeve, 1855, Patella
cassida Dillwyn, 7, Patella .
casta Carpenter, 1566, Nacellx
ceciliana d'Orbigny, 1541, Patella
cerea Maller, 1842, P:
chilensis Blainville,
chinensis Linnaeus, 1758,
cimeliata Reeve, 1855, Patella .
cinis Reeve, 1554, Patella ... Acmacidae
cinnamomea Gould, 1546, Patella olepadidae
clealandi J. Sowerby, 1822, Patella ...............cc....... Ac
clypeus T. Brown, 1827, Patella ...
cochleata Dillwyn, 1817, ...
cotfea Reeve, 1855, Patella
compressiuscula Karsten, 1849, Patella .
eoncentrica Middendorff, 1851, Patella .
concepsionis Lesson, 1831, Patella ...
concinna Lischke, 1870, Patella ..
coniea Defrance, 1825, Patella
eonica Gould, 1846, Patella ..
conulus Dunker, 1882, Patella .
corrugata Reeve. 1851, Patella
craniolaris Roding, 1798, Patella
crebrestriata Vereo, 1904, Nacella
crepidula Linnaeus, 1764, Patella
eruciata Linnaeus, 1758, Patella
crystallina W. Wood, 1828, Patella
eubensis Reeve, 1855, Patella
cumingii Reeve, 1554, Patella
diaphana Reeve, 1551, Patella ..
dichotoma Anton, 1839, Patella
digitale R6ding, 1798, Patella ...
discors Philippi, 1849, Patella (Acmae
elegans Philippi. 15849, Patella
emarginuloides Philippi, 1868, P:
equestris Linmacus, 1758, Patella .
exilis Philippi, 1549, Patella
fenestrata Reeve, 1855, Patella .
timbriata Gould, 1846, Patella
tissura Linnacus, 1758, Patella .
fissurata Dillwyn, 1817, Patella ...
tissurella O. I7. MHiller, 1776, Patel
tloccata Reeve, 1855, Patella ...
tluviatilis Gmelin, 1791, Patella
forbesii J. Smith, 1839, Patella .
fornicata Linnaeus, 1758, Patella .
fulva O. F. Miiller, 1776, Patella .
fungoides Roding, 1798, Patella ..

yptraeidae
omatellidae

Fissurellidae
. Acmaeidae
cmaeldae
Fissurellidae
. Acmaeidae
Acmaeidae
Acmacidae
.. Lepetidae
Acmaeidae

Acmaei
Acmaei
. Lepeti

.. Acmaeidae
.. Acmacidae
.... Lepetidae
Siphonartidae
Calyptracidae
- Acmaeidae

Capulidae
Acmaeidae
Acmacidae

. Lepetidae
Acmaeidae
Acmaeidae
Acmaeidae
.. Acmaeidae
Acmaeidae
cmacidae
rellidae
cmaeidae
lyptracidac
. Acmaeidae
Fissurellidae
. Acmaeidae
Acmaeidae
. Acmaeidae
Acmaeidae
cmaeidae
cmaeidae
Acmacidae
Lepetidae
( lyptraeidace
Acmacidae
Acmaeidae
Aemaeidae
.. Fissurellidac
.. Fissurellidae
Fissurellidae
. Aemaeidae
. Ancylidae
Lepetidae
Calyptracidac
Lepetidae
. Acmaeidae
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Plate 64, South African Patella

Figs. 1-3. Patella (Patellona) granatina Linnaeus, 1758, Sea Figs. 7-9. Patella (Patellona) oculus Borm, 1775 Buttel's
Point, South Africa. Bay, Cape Peninsula, South Africa.

Figs. 4-6. Patella (Patellidea) granularis Linnaeus, 1758, Figs. 10-11. Patella concolor Krauss, 1845. Near Durban,
Sea Point, South Africa Natal
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galathea Lamurck, 1819, Patella . Phenacolcpadidae

goreensis Gmelin, 1791, Patella . Calyptraeidae
graeca Linnacus, 1758, Patella Fissurellidae
granmimia Philippi, 1847, Patella . Acmaeidae

. Acmaeidae
Acmaeidae
shonariidae
Fissurellidae
salyptracidae
. Acmaeidae
Acmaeidae
. Acmaeidae
Fissurellidae
Fissurellidae
Fissurellidae
. Acmaeidae

granostriata Schrenck, 1867, Patella
granulata Philippi, 1848, Patella
grisea Gmelin, 1791, Patella
grisea Roding, 1798, Patella
haliotoidea Riding, 1798, Patella
hepatica Pritchard & Gatliff, 1903, Patella
heptagona Blainville, 1825, Patella .
heroldi Dunker, 1882, Patella ......
hiantula W. Wood, 1528, Patella ...
“hochstetteri K. Martin, 1579, Patella
incisa Dillwyn, 1817, Patella ..
inconspicua Gray, 1843, Patella
indica W. Wood, 1828, Patella .
inradiata Reeve, 1855, Patella
insessa Hinds, 1 Patella
insignis Menke, 1843, Patella .
instabilis Gould, 1846, Patclla
intertexta Roding, 1798, Patella ...
jacksoniensis Reeve, 1853, Patella
jamaicensis Gmelin, 1791, Patella p.

Umbraculidae
. ? Acmaeidae
. Acmaeidae

Acmacidae

jamaicensis Gmelin, 1791, Patella, p. 3730 . Fissurellidae
javanica Lamarck, 1819, Patella Siphonariidae
kochi Philippi, 1849, Patella .. . Acmacidae

laciniata Reeve, 1855, Patella Acmacidae
laciniosa Linnaens, 1758, Patel Siphonariidae
lacunosa Reeve, 1855, Patella ... Acmaeidae
lecustris Linnaeus, 1755, Patella .. Ancylidae

. Acmaceidae
Acmaeidae
Acmaeidae
Acmaeidae
Acmacidae
haidinae)
‘macidae
Acmaceidae
Acmacidac
‘maeidae
urcllidae
Acmaeidae
Acmaeidae
Acmaeidae

lamanonii Schrenck, 1567, Patella
lanx Reeve, 1833, Patella
lagueare W. Wood, 1828, Patella
Tatistrigata Angus, 1865, Patclla
lentiginosa Reeve, 1853, Patella
lepas Gmelin, 1791, Patella ...
leucophaea Philippi, 1549, Patella ..
leucopleura Gmelin, 1791, Patella
leucopleura Reeve, 1835, Patella ..
lima Reeve, 1855, Patella .
limbata Réding, 1798, Patella
lineata Philippi, 1549, Patclla .
°luchuana Pilsbry, 1901, Patella .
luctuosa Hombron & Jacquinot,
lutea Linnaeus, 1758, Patella ...
macroschisma Lightfoot, 1786, Patella .
macroschisma Dillwyn, 1817, Patella ...
mamillata (Nuttall) Reeve, 1855, Patella .
muauritiana Pilsbry, 1891, clcioniscus ...
welanoleuca Gmelin, 1791, Patella .
melanoleuca Reeve, 1853, Patella
nicrceauni Deshayes, 1861, Patella .
minima Gmelin, 1791, Patella
mitella Roding, 1798, Patella .
mixta Reeve, 1855, Patella ..
miilleri Dunker, 1875, Patclla (Tectura)
nricata Brocchi, 1814, Patella ..
my tiliformis Guelin, 1791, Patella
navicula Reeve, 1854, Patella ...
neptuni Dillwyn, 1817, Patella
*nigrosulcata Reeve, 1833, Patella
nimbosa Linnaeus, 1758, Patella ..
noachina Linnaeus, 1771 Patella .
nodosa Born, 1778, Patella ..
notata Linnaeus, 17538, Patella
nubecula Linnacus, 1758, Patella
nummularis R3ding, 1795, Patella
nuttalliana Reeve, 5, Patella
obliquata Koenen, 18 Patella (Acmaea)
obscura Hombron & kquinot, 1841, Pate
occidentalis Reeve, . Patella .
octoradiata Gmelin, 1791, Patella

Stomatellidae
.. Fissurellidae
.. Fissurellidae
Acmaeidae

Acmaeidae
issurellidae
Acmacidae
Acmaeidae
yptraeidae
yptraeidae
Acmaeidac
.. Calyptraeidae
Acmacidae
Fissurellidae
.. Fissurellidae
Fissurellidae
urellidae
ssurellidae
Fissurcllidae
Acmaeidae
Cocculinidae
. Acmaeidae
. Acmacidae
.. Fissurellidae

=

onychites Menke, 1843, Patella .
topea Reeve, 1854, Patella
oregona Nuttall, 1839, Patella ...
pallescens Philippi, 1849, Patella (
tpallida Gould, 1859, Patella
papillaris Réding, 1798, Patella
parasitica d'Orbigny, 1841, Patella .
parva da Costa, 1778, Patella ...
patina Eschscholtz, 1847, Patella (Acma
pectinata Linnaeus, 1758, Patella .
pediculus Philippi, 1846, Patella ..
peltoides Carpenter, 1864, Nacella
penicillata Reeve, 1855, Patella
perforata Gmelin, 1791, Patella
persona Eschscholtz, 1847, Patella (Acmaea)
personata T. Martyn, 1785, Patella (non binom.)Fissurellidae
perversa Gmelin, 1791, Patella ooooovevviiencnn, Umbraculidae
personoides Middendortf, 1849, Patella (Acmaca) Acmacidae
peziza W. Wood, 1828, Patella Calyptraeidae
phyrozonias Gmelin, 1791, Patella . Fissurellidae
picta Gmelin, 1791, Patella .......... .. Fissurellidae
pileolus Dillwyn, 1817, Patella ....... Fissurellidae
pileolus Middendortf, 1849, Patella . Acmaeidae
plana Philippi. 1849, Patella . Acmaeidae
plana Reeve, 1855, Patella ........ . Acmaeidae
poculum W. Wood, 1828, Pate lLl yptraes r(lm-
pretrei 'Orbigny, 1841, Patella ..
tprofunda Deshayes, 1863, Patella .
punctatissima Philippi, 1849, Patella .
punctulata Gmelin, 1791, Patella .
puncturata Lamarck, 15819, Patella .
pustula Gmelin, 1791, Patella ...
pustulata Helbling, 1779, Patella .
pygmaea Dunker, 1552, Patella ...
rosea Gmelin, 1791, Patella .
rosea Dall, 1872, Nacella ? . . Acmacidae
roscoradiata Verco, 1912, Nacella crebrestriata ... Acmaeidae
rubella O. Fabricius, 1780, Patella Acmaeidae
rubeola Roding, 1798, Patella urellidac
rudis Rding, 1798, Patella . urellidac
rugosa Roding, 1798, Patella . .. Capulidae
i i . Acmaeidac
Acmaeidae
Acmacidae
Aplysiidae
Acmaeidae
Acnaeidae
. Calyptracidac
Umbraculidae
Calyptracidae
.. Umbraculidae
. Capulidae
Acmacidae
Acmaeidae
ssurellidae
yptracidac
. Acmaeidac
Acmacidae
Acmaeidae
Acneidae
Acmaeidae
Acmacidae
iphonariidae
... Hipponicidae
. Calyptracidac
. Calyptraeidac
. Acmacidae
Acmacidae
Acmacidac
Acmacidae
Acmaceidae
Acmacidac
Acmaeidae

. Acmacidae

Acmaeidae
. Acmaeidae
. Acmaeidae

Acmaeidae
. Acmaeidae
. Acmacidae
Acmaeidae
Acmaeidae
Siphonariidac
. Acmaeidae
Siphonariidae

. \(Illd(’ldd(

cmaea)

. Acmacidae
. Acmacidae
Acmaceidae
issurellidae
Acmacidae
. Acmaeidae
Fissurellidae

1535, P: |l(1]d
~mpul.i Martyn, 1789, Patella (non binom.) .
schrenckii Lischke, 1568, Patella .
scurra Lesson, 1831, Patella ......
scutellata W. Wood, 1828, Patella
senilis Roding, 1798, Patella ..
sinensis Gmelin, 1791, Patella
sinica Gmelin, 1791, Patella
siniosa Brocchi, 1814, Patella
solandri Colenso, 1844, Patella
spectrum Reeve, 1835, Patella
spinosa Gmelin, 1791, Patella
squamulata Renier, 1804, Patella
stella Lesson, 1831, Patella
stellaris Reeve, 1855, Patella
stipulata Reeve, 1855, Patella
stowae Verco, 1906, Nacella .
striata Reeve, 18535, Patella
sturnus Hombron & Jacquinot, 1841, Patella
subspiralis Carpenter, 1564, Nacella ...
sulcata Borson, 1820, Patella ..
tectum Dillwyn, 1817, Patella .
tectumchinensis Roding, 1798, Patella .
tenera C. B, Adams, 15845, Patella
tenuicostata Michelin, 1838, Patella
tessellata O. F. Miiller, 1779, Patella
testudinalis O, F. MHiller, 1776, Patclla
teatilis Gould, 1846, Patella (Lottia)
tranquebarica Giuelin, 1791, Patell
triangularis Carpenter, 1866, Nacella paleacca
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... Hipponicidae
.. Hipponicidae
Calyptraeidae
Calyptraeidae
? Siphonariidac
Calyptraeidae
Umbraculidae
Umbraculidae
Acmaeidae
Acmaeidae
alyptraeidae

tricarinata Linnaeus, 1767, Patella
tricostata Gmelin, 1791, Patella ...
trochiformis Gmelin, 1791, Patella .
trochoides Dillwyn, 1817, Patella
tuberculifera Lamarck, 1819, Patella .
turcica Roding, 1798, Patella .
umbellata Gnielin, 1791, Patella

umbellata della Chiaje, 1830, Patella
umbonata Reeve, 1855, Patella .
mcinata Reeve, 1855, Patella
undulata Réding, 1798, Patella .

ungar naeus, 1758, Patella bulidac
unguis Linnaeus, 1758, Patella .. urellidae
unguis J. Sowerby, 1516, Patella . lapulidae

Acmaeidae

unguisalmae Lesson, 1831, Patella ..
verriculata Reeve, 5

4 - Acmaeidae
vespertina Reeve,

Acmaeidae
Acmaeidae
. Acmaeidae
Acmaeidae

Jictoriana Singleton, 1€
virginea O. F. Miller, lub. I’ahl
viridula Lamarck, 1819, Patella
zebrina Lesson, 1831, Patella ...

Notes relevant to the above non-patellid species

Patella hochstetteri K. Martin, 1879

Remarks—This species, from the Miocene of
Java, is a Hemitoma, family Fissurellidae; in fact
its author likened it to Hemitoma notata (Lin-
nacus, 1758).

Synonymy—

1879 Patella hochstetteri K. Martin, Die tert. aut Java, Leiden,
p. 86, pl. 12, fig. 10.

Patella luchuana Pisbry, 1901

Remarks—Habe determined that the radula and
gill structure of this Ryukyu Islands limpet prove
it to belong to the Acmaeidae.

Synonymy—
1901 Patella luehuana Pilsbry, Proc. Acad. Nat. Sci. Phila..
vol. 33, p. 202,
1957 Collisclla luchuana Pilsbry, Ilabe, Proc. Malac. Soc.
Loud.. vol. 32, p. 207

Patella nigrosulcata Reeve, 1855

Remarks—This shell, deseribed from unknown
locality, has since Deen identified as a Western
Australian Patelloida, family Acmaeidae, and thus
has nothing to do with Patella (Scutellastra) stel-
lacformis, where it was assigned as a variety by
Pilsbry, 1891. The species is usually found at-
tached to the backs of large Patella (Scutellastra)
laticostata Blainville.

Synonymy—

1855 Patella nigro-sulcata Reeve,
figs. 84 u, b.

1891 Pa[z*[]u (Seutellastra)  stellacformis var. nigrosuleata
Re Pilsbry, Man. of Conch., vol. 13, p. 100, pl. 66,
fl;,s 66, 67

1955 Patelloida nigrosuleata Reeve, Macpherson, Proc. Royal
Society of Victoria, vol. 67 (2). p- 241,

Conch. Iconica, pl. 30,

Patella opea Reeve, 1854

Remarks—Dr. Myra Keen has shown that the
originally cited locality for this species, “Sand-
wich Islands” - Hawaii, is incorrect, and that the
species is a synonym of the West American
Acmaea fascicularis Menke, 1851.

Synonymy—

1854 Patella opea Reeve, Conch. Iconica. pl. 29, figs. 79 a. b.
1958 Acmaca faseicularis Menke, Keen, Sea Shells of Tropical
West America, p. 244,

Patella pallida Gould, 1859

Remarks—This Recent Japanese species is now
recognised as belonging to the Acmaeidae.

Synonymy—

1859 Patella pallida Gould, Proc. Boston Soc. Nat. Hist., vol.
7. p. 162,

1952 Tectura pallida Gould, Kuroda & ITabe, Check List Rec
Mar. Moll Japun, p. 89.

Patella profunda Deshayes, 1863

Remarks—This Recent Reunion Island species is
now known to belong to the Acmaeidae.

Synonymy—

1863 Patella profunda Deshayes, Moll. Rémion, p. -+ pl 6]
tigs. 15, 16.

1942 Patelloida profunda Deshayes,
Proc. Malac. Soc.,

Tomlin & Stephenson,
London, vol. 25, p. 6.

Helcioniscus profundus
var. mauritiana Pilsbry, 1891

Remarks—This Recent species and its variety
trom the island of Mauritius belong to the Ac-
maeidae.

Synonymy—

1891 Helcioniscus profundus var. mauritiana Pilsbry, 1891,
Manual of Conchology. vol. 13, p. 150, pl. 65, tigs
97-99.
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List of Recognized Taxa

SuBramiLy Patellinae

Genus Patella Linnaeus, 1758
Subgenus Patella Linnacus, 1758
vulgata Linnaeus, 1758. Type. Europe
aspera Roding, 1798. Europe
depressa Pennant, 1777. Europe
ferruginea Gmelin, 1791. Mediterranean
baudonii Drouet, 18538. Azores
rustica  Linnacus, 1738. S.
ranean
piperata Gould, 1846. Madeira and Cape Verde
Ids.
caerulea Linnaeus, 1758. Mediterranean, Por-
tugal, Azores and Canary Ids.
moreleti Drouet, 18538. Azores
lowet d’'Orbigny, 1839. Canary Ids.
gomesii Drouet, 1858. Azores
Subgenus (not known)
candei d'Orbigny, 1839. Canary Ids.
citrullus Gould, 1846. Madeira
concolor Krauss, 1848. Natal and eastern South
Africa
depsta Reeve, 1855. St. Paul and Amsterdam
Ids.
rangiana Rochebrune, 1882. Cape Verde Ids.
tkaffraria  Rennie, 1930. Cretaceous, South
Africa
Subgenus Patellona Thiele, in Troschel & Thiele,
1891
granatina Linnaeus, 1758. Type. South Africa
oculus Born, 1778. South Africa
adansonii Dunker, 1853. West Africa
canescens Gmelin, 1791. St. Helena
lugubris Gmelin, 1791. West Africa and Cape
Verde Ids.
plumbea Lamarck, 1819. West Africa
safiana Lamarck, 1819. Algeria to West Africa
Subgenus Patellidea Thiele, in Troschel & Thiele,
1891
granularis Linnaeus, 1758. Type. South Africa
Subgenus Cymbula H. & A. Adams, 1854
compressa Linnaeus, 1758. Type. South Africa
miniata Born, 1778. South Africa
Subgenus Olana H. & A. Adams, 1854
cochlear Born, 1778. Type. South Africa
Subgenus Scutellastra 1. & A. Adams, 1854
argenvillei Krauss, 1848, South Africa
barbara Linnaeus, 1758. Type. South Africa
longicosta Lamarck, 1819. South Africa
tabularis Krauss, 1848. South Africa

Europe-Mediter-

exusta Reeve, 1854. Mauritius
subsp. pica Reeve, 1854. Mauritius to Sey-
chelles
flexuosa Quoy & Gaimard, 1834. Indo-Pacific,
Andamans to Tuamotus
subsp. optima Pilsbry, 1927, Japan
kermadecensis Pilsbry, 1894. Kermadec Ids.
taurorae Fleming, 1973. Middle Oligocene, New
Zealand
tucopiana (Powell, 1925). Tikopia, Melanesia
laticostata Blainville, 1825. south West Australia
peronii Blainville, 1825. southern Australia
chapmani Tenison Woods, 1875. South Austra-
lia to New South Wales
thamiltonensis  (Chapman
Lower Pliocene, Australia
tcooperi (Powell, 1938). Lower Miocene, New
Zealand
Subgenus Ancistromesus Dall, 1871
mexicana Broderip & Sowerby, 1829. Type.
West Mexico
ffuenzalidai 11erm, 1969. Pliocene, Chile

& Gabriel, 1923.

Gexnus Helcion Montfort, 1810
Subgenus Helcion Montfort, 1810
pectunculus (Gmelin, 1791). Type. South Africa
Subgenus Ansates Sowerby, 1839
pellucidus (Linnaeus, 1758). Type.
Europe
? tella (Bergh, 1871). Sargasso Sea
Subgenus Patinastra Thiele, in Troschel & Thiele,
1891
pruinosus (Krauss, 1848). Type. South Africa
dunkeri (Krauss, 1848). South Africa

Western

SusramiLy Nacellinae

Genus Cellana H. Adams, 1869
eucosmia (Pilsbry, 1891). Red Sea
radiata (Born, 1778). India to Philippines
subsp. capensis (Gmelin, 1791). Natal to Zan-
zibar
subsp. enneagona (Reeve, 1854). Madagascar
to Japan
subsp. orientalis (Pilsbry, 1891). Indonesia;
Japan; Marquesas
tdeformis (K. Martin, 1883). Miocene, Java
karachiensis (Winckworth, 1930). Gulf of Oman
to Karachi
livescens (Reeve, 1853). Type. Mauritius
pricei Powell, new species. Samoa and New
Hebrides
garconi (Deshayes, 1863). Reunion and Mada-
gascar
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Plate 65, Patella of the subgenns Seutellastra

Figs. 1-3. Patella  (Seutellastra)
Figs. 1. 3. Buluga Bay,
Port Alfred. South Africa

g, & Patella (Scutellastra) argenvillet Krauss,
Point. South Africa

Figs. 5-7. Patella (Scutellastra) longicosta
Konmetje, Cape Peninsula, South Africa.

barbara  Linnaeus, 1758,
ast London, South Africa. Fig. 2

1545 Sea

Lamarck, 1819

Figs. 89, Patella (Seutellastra) flexuosa Quoy
1834 Fig. 8. Paca, Tahitt. Fig. 9. Wake Isfand

Fig. 10, Patella (Scutellastra)  flexuosa  subspecies  optima
Pilsbry, 1927, Waki. Satsuma, Japan: young example

Figs. 11-13. Patella (Scutellastra) peronii Blainville, 1525,

Fig. 11 Swansea, Tasmania. Figs. 12-13. Shellharbour,
New South Wales, Australia.

& Gaimard,
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(Cellana cont’d)
testudinaria (Linnaeus, 1758). Andaman Ids. to
New Caledonia
vitiensis Powell, new name. Fiji
grata (Gould, 1859). Japan and Korea
mazatlandica (Sowerby, 1839). Japan and Ry-
ukyu Ids.
nigrolineata (Recve, 1854). Japan
toreuma (Reeve, 1855). Japan to Philippines
exarata (Reeve, 1854). Hawaiian Ids.
talcosa (Gould, 1846). Hawaiiam Ids.
tahitensis (Pease, 1868). Tahiti and Pitcairn
ardosiaea (Hombron & Jacquinot, 1841). Juan
Fermandez Id.
conciliata Iredale, 1940. Queensland
turbator Iredale, 1940. South Queensland
tramoserica (Iolten, 1802). South Queensland
to South Australia
solida (Blainville, 1825). Tasmania to South
Australia
tcarpentariana  Skwarko, 1966. Lower Creta-
ceous, North Australia
tcudmorei Chapman & Gabriel, 1923. Lower Mi-
ocene, Victoria
thentyi Chapman & Gabriel, 1923. Lower Plio-
cene, Victoria
analogia Iredale, 1940. Lord Howe Id.
howensis Iredale, 1940. Lord [Howe Id.
craticulata (Suter, 1905). Kermadec Ids.
denticulata (Martyn, 1784). New Zealand
flava (11utton, 1873). New Zealand
ornata (Dillwyn, 1817). New Zealand
radians (Gmelin, 1791). New Zealand
stellifera (Gmelin, 1791). New Zealand
strigilis (Hombron & Jacquinot, 1841). Auck-
land and Campbell Ids.
subsp. bollonsi Powell, 1955. Antipodes Ids.
subsp. chathamensis (Pilsbry, 1891). Chatham
Ids.
subsp. flemingi Powell, 1955. Snares Ids.
subsp. oliveri Powell, 1955. Bounty Ids.
subsp. redimiculum (Reeve, 1834). Southern
New Zealand
t thomsoni Powell & Bartrum, 1929. Lower Mio-
cene, New Zealand
teophina Powell, new species. Lower Miocene,
New Zealand
taberna Powell, new species. Lower Miocene,
New Zealand S
Genus Nacella Schumacher, 1817
Subgenus Nacella Schumacher, 1817
mytilina  (Ielbling, 1779). Type. Southern
Chile to Kerguelen Id.

kerguelenensis (E. A. Smith, 1877). Kerguelen

and Heard Ids.
Subgenus Patinigera Dall, 1905

clypeater (Lesson, 1831). Chile

concinna (Strebel, 1908). South Georgia to
Antarctica

deaurata (Gmelin, 1791). Patagonia, Falklands,
Tierra del Fuego
subsp. delicatissima (Strebel, 1907). Magellan

and Falklands

delesserti (Philippi, 1849). Marion Id.

edgari (Powell, 1957). Kerguelen Id.

flammea (Gmelin, 1791). Strait of Magellan

fuegiensis (Reeve, 1855). Magellan, Falklands,
South Georgia

magellanica (Gmnelin, 1791). Type. Magellan to
Falklands
subsp. venosa (Reeve, 1854). Chiloe Island,

Chile

macquariensis Finlay, 1927.
Heard Ids.

terroris (Filhol, 1880). Campbell Id.

Macquarie and
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Plate 66. Patella of the subgenus Scutellastra
Figs. 3-4. Patella (Scutellastra) laticostata Blainville, 1825,

1894,
Albany, Western Australia.
Fig. 5 Patella (Scutellastra) tabularis Krauss, 1848, Cape

Fig. 1. Patella (Scutellastra) kermadecensis Pilsbry,
Ruoul Iskand, Kernadee Islands. Largest living species ot the

subgenus
2. Patella (Scutellastra) flexuosa subspecies  optima Point, South Africa.

Fig.
Pilsbry, 1927 Yakushima, Japan.
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Patellidae

Family Patellidae Rafinesque 1815

The Patellidae or family of true limpets have
simple, oval to rounded, conical or cap-shaped
shells, without a perforation, marginal notch or
internal septum. They are characteristic of the
intertidal zone and seldom extend much below
low-tide mark. A detailed account of the animal,
its habits, functions, distribution and geological
range, is given in the introductory section of this
work.

Subfamily Patellinae Rafinesque, 1815

The subfamily Patellinae includes the genera
Patella and Helcion, as well as several subgenera
of each.

The radula comprises four identical central
teeth, often with the addition of a median central
that may vary from vestigial to fully developed.
The lateral is large and pluricuspid, and is
flanked by three weak, slender, apparently func-
tionless marginals. The radular ribbon is relatively
short, straight, and folded back upon itself at the
nascent end.

The gill cordon is continuous in all members,
except in typical Helcion, which has the cordon
interrupted by the head, understandable in that
instance, since the sole species, pectunculus, has
the anterior end reduced almost to nothing.

The shell in Patella is usually rather solid, por-
cellanous within, and seldom iridescent. On the
other hand, Helcion (Patinastra) is semitrans-
parent, and Cellana-like, except for the dentition
which closely resembles that of Patella.

The typical genus, Patella, is distributed along
most of the eastern coast of Europe, from the
Lofoten Islands, and including Britain, to Spain,
the Mediterranean, west coast of Africa and off-
shore islands; also there is one species in Natal,
and another, somewhat atypical, at the South
Indian Ocean Islands of St. Paul and Amsterdam.

The subgenus Patellona is predominantly West
African, but extends to South Africa; the sub-
genera Cymbula and Olana are exclusively South
African; the subgenus Scutellastra is South Afri-
can as well, but also has a very extensive Indo-
Pacific range, and the subgenus Ancistromesus,

largest of all limpets, belongs exclusively to the
west coast of Central America.

Numerous species, attributed to Patella, Hel-
cion and Nacella, have been described from
European Cretaceous and Tertiary horizons, but
their true identity, of necessity based upon shell
characters alone, is uncertain.

Genus Patella Linnaeus, 1758

Type: Patella vulgata Linnaeus, 1758

Shell ovate, conical or cap-shaped, with the
apex subcentral, usually solid, and of medium size
to very large. Sculpture consisting of radial ridges
of varying strength, mostly crossed by concentric
growth lines. Interior of shell varying from sub-
translucent, polished and iridescent, to opaque
porcelanous. Colour pattern external, usually in
the form of radials associated with the ribbing,
and showing through to the interior in subtrans-
lucent shells but confined to the marginal border
in those with a thick porcelanous internal layer.

The gill cordon is complete, and the radula
relatively short and folded back upon itself at the
nascent end. The radula formula is—

3+1+4+1+3o0r
3+1+(2+1+2)+1+30r
3+1+5+1+3

The variations of the above formulae occur
in the central teeth, which may consist of 4 iden-
tical centrals in a horizontal row, as in Patella
vulgata, or in others when an incipient median
central is added, or, again, in certain species of
the subgenus Scutellastra when the median cen-
tral attains the size of the other centrals, thus
making 5 identical centrals. The lateral is almost
invariably pluricuspid, and the 3 marginals are
narrow, with very weak cusps at most, and they
are apparently functionless.

The range of the genus is wide-spread in warm
and temperate seas, but is absent from certain
regions, notably both coasts of North America,
the Caribbean and South America.

A number of fossil species attributed to Patella
has been described, ranging from the upper Cre-
taceous onward, but most of these are difficult to
assign generically or even to family since we lack
knowledge of the soft parts.

The genus Patella is here divided into several
subgenera that are cach more or less restricted to
definite geographical areas. Their synonymy is
recorded under the relevant subgenera.
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Subgenus Patella Linnaeus, 1758

Type: Patella vulgata Linnaeus, 1758

Shell of small to moderate size, the inner layer
subtranslucent and more or less iridescent, often
with the external colour pattern showing through
the glaze. Gill cordon complete and radula with
4 identical central teeth, arranged in a horizontal
row, and occasionally with an incipient median
central, represented by a narrow functionless
plate.

Distribution, the western coastline of Europe,
from the Lofoten Islands, and including Britain,
to the Mediterranean, down to Madeira and the
Canary Islands, and appearing again along the
coast of Natal.

Synonymy—

1758 Patella Linnaeus, Syst. Nat, ed. 10, p. 750. Type, by
subsequent  designation, Fleming, 1818 Patella vul-
gata Linnacus, 1755,

1810 Patellus Montfort, Conchyliologie Systéinatique, vol. 2,
p. 67. Type, by original designation: Patellus roseus
Montfort, 1S10

1854 Patellopsis  Thie in

Troschel,  Das  Gebiss  der

Schned 1. vol. 2, p. 324, based upon the radula (pl.

Lt 22) of an unnamed South Atrican Patella. pos-
sibly variabilis Krauss, 1815,

1884 Patellastra Nonterosato, Natural. Sicil., vol. 3, p. 103,
Type, by monotypy: Patella lusitanica Guelin, 1791,

1912 Costatopatella Pallary, Mem. Inst. Egypte. vol. 7 (3),
p- 148,

1920 Granopatella Pallary, Arch. Sci. Prot. Franc. Expl. Sci.
Maroc., fase. 2, p. 72

1920 Laevipatella Palle

Maroc., fasc. 2,

Prot. Franc. Expl. Sci

Patella vulgata Linnaeus, 1758

(Pl 63, figs. 1-3; pl. 68, tigs. 1. 2; pl. 61, tig, 1)

Range—Western Europe, Lofoten Islands to
Spain and the British Isles.

Remarks—This is the common European edible
limpet. It is moderately large, solid, oval and
conical, radially ribbed, and usually whitish or
vellowish, often radially lined or streaked in
brown.

Description—Shell moderately large, up to 60
mm. (2% inches) in length, solid, oval, conical,
with the apex a little in front of the middle, and
sculptured with radiating ribs and interstitial lirae.
Colour varying from whitish to yellowish,
sometimes radially lined or streaked with dark-
brown. Interior weakly iridescent, the spatula
grayish to leaden colour or clouded with whitish

callus, often with the shell margin dark-lined by
the external pattern showing through.
Radula—Formula 3+ 1+4+1+3. The four
central teeth are of approximately equal size, and
are arranged in a straight horizontal line, without
a median vestigial central.
Measurements (mm.)—

lengtl width height

60.5 32.0  Caldy Island, S. Wales

43.0 21.0  Isle of Man
Synonymy—

1758 Patella vulgata Linnacus, Syst. Nat., ed. 10, p. 782.

? 1795 Patella conus Roding, Mus. Bolten., pt. 2, p. 8

1811 Patella radiata Perry. Conch., London, pl. 43, fig. 1
(non Born, 1778).

1839 Patclla conica Anton, Verzeichniss, p. 26 (non Blain-
ville, 1525)

1844 Patella vulgata var. conica Brown. Illust. Conch., ed. 2,
p.- 65

1844 Patella vulgata var. communis Brown, Ilust. Conch.,
ed. 2, p. 63,

1854 Patella vulgata Linn., Recve, Conch. Iconica, vol. 8,
pl. 18, figs. 42 a-c. (Dec.).

1857 Patella vulgata var. intermedia Knapp (in Murray), Ann
Mag. Nat. Ilist., 19, p. 211,

1865 Patella vulgata var. clevata Jeftreys, Brit. Conch., vol. 3,

p. 237.

1865 Patella vulgata var. picta Jettreys, Brit. Conch., vol. 3,
p. 237,

1887 Patella vulgata var. ‘ernenda  Dautzenberg, Excur.

mal. St.-Lunaire, p.

1891 Patella vulgata Linn., Pilsbry, Man. Conch., vol. 13,
p. 82, pl. 10, figs. 1-6.

1906 Patella vulgata var. aurea Martel in Dautzenberg &
Durouchoux, Suppl. Faun. malac. St.-Malo, p. 11

1906 Patella vulgata var. major Dautzenberg & Durouchons,
Suppl. Faun. malac, St.-Malo, p. 11

Patella ferruginea Gmelin, 1791

(PL 69, figs. 1-3)

Range—Mediterrancan, from the Aegean to Spain
and North Africa.

Remarks—This species is easily recognised by its
thick shell, strong radial ribs, deeply corrugated
margin and ashen colour.

Description—Shell moderately large, up to 62
mm. (2-7/16 inches) in length, very solid, ovate,
conical, with the apex subcentral, coarsely sculp-
tured with numerous strong radial ribs, that are
rendered scabrous by concentric growth lines, and
also strongly corrugate the margin. Colour, extern-
ally dull ashen, more or less stained with pale
brown; internally, bluish white, corrugated margin
bordered in dark-brown, almost black, and the
spatula clouded with whitish callus.

Radula—Formula 3 + 1+ (2+1+2) + 1 + 3. Radula
very similar to that of caerulea, except that the
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small slender median central is a definite tooth
bearing a small cusp.
Measurements (mm.)—

length width height

60.0 51.5 240  Corsica

39.0 47.0 21.0  Corsica
Synonymy—

1791 Patella ferruginea Gmelin, Syst. Nat., ed. 13, p. 3706;
based upon Martini-Chemnitz, Conch. Cab., vol. 1, pl. 8,
fig. 66.

1819 Patella luteola Lamarck, Anim. sans vert., vol. 6 (1), p. 327.

1819 Patella pyramidata Lamarck, Anim. sans vert., vol. 6 (1),
p. 327,

1826 Patella rouxii Payraudeau, Cat. Moll. Corse, p. 90.

1826 Patella lamarckii Payraudeau, Cat. Moll. Corse, p. 90.

1854 Patella costoso-plicata Reeve, Conch. Iconica, vol. 8, pl. 8,
figs. 14 a, b.

1884 Patella ferruginea var. ficarazzensis de Gregorio, Bull. Soc.
Mal. Ital., vol. 10, pp. 120-124.

1884 Patella ferruginea var. imperatoria de Gregorio, Bull. Soc.
Mal. Ital., vol. 10, pp. 120-124.

1884 Patella ferruginea var. percostata de Gregorio, Bull. Soc.
Mal. Ital., vol. 10, pp. 120-124.

1884 Patella ferruginea var. sitta de Gregorio, Bull. Soc. Mal.
Ital., vol. 10, pp. 120-124.

1891 Patella ferruginea Gmelin, Pilsbry, Man. Conch., vol. 13,
p. 81, pl. 53, tigs. 1-3; pl. 17, figs. 23, 24,

1950 Patella luteola Lamarck, Mermod, Rev. Suisse Zool., vol.
57, no. 34, p. 692, fig. 3 (type).

1968 Patella ferruginea Gmelin, Nordsieck, Eur. Meeres-
Gehauseschn. Stuttgart, p. 15.

Records—CORSICA; near Bonifacio (AWBP. coll. 25388).
SPANISIT MORO! J; Melilla (AWBP. coll.); Chafarinas Is-
s (Zafarines), 35° 10" N, 2° 25" E. (AWBP. coll.).

Types—The type of luteola is in the Museum
d’'Histoire Naturelle de Geneve.

Patella baudonii Drouet, 1858

(PL. 75, tigs. 1, 2)

Range—Azores, Santa Maria and Pico.

Remarks—This species, which the writer has not
seen, seems to be closely allied to, if not identical
with, Patella ferruginea Gmelin, 1791. Pilsbry’s
translation of the original description follows, and
the illustrations are from Drouet’s original figures.

Description—"Shell large, subelevated, coarsely
ribbed, plicate, solid, thick; outside greyish-green,
inside white; vertex subacute, submedian; aper-
ture oval, a little crenated.”

Measurements (mm.)—

length width height

60.0 50.0 25.0  (Drouet)

Synonymy—
1858 Patella baudonii Drouet, Moll. Mar. Agores, p. 41, pl. 2,
figs. S, 9.
1891 Patella baudonii: Pilsbry, Man. Conch., vol. 13, p. 86, pl.
54, figs. 15, 16.

Patella rustica Linnaeus, 1758

(PL. 69, figs. 4, 5)

Range—Atlantic coast of south west France,
Portugal, Spain, Mediterranean and Adriatic Seas.

Remarks—This species, better known by the
Gmelin name, lusitanica, is rather small, ovate-
conical, and densely sculptured with fine granular
radials. The external colour is greyish, or pale
brownish, speckled with black, and internally it is
broadly radially banded in dark puplish-brown. A
nearly related species is the narrowly-ovate piperata
from Madeira and the Cape Verde Islands.

Description—Shell rather small, up to 35 mm. (1%
inches) in length, solid, ovate, tall-conical, with the
apex slightly anterior to the middle. Sculpture con-
sisting of very numerous, closely spaced, narrow,
somewhat uneven, granulose radial riblets. Colour,
externally pale yellowish-brown to greyish, often
with the rib-granules black, internally broadly
rayed in dark-brown or blue-black on a greyish-
silvery ground. Spatula white callused, often sur-
rounded by a yellowish-brown stain.

Radula—Formula 3 + 1 + (2+1+2) + 1 + 3. Radula
with or without a narrow median central tooth,
remaining four centrals of uniform size, and ar-
ranged in a horizontal line.

Measurements (mm.)—

length width height

35.0 28.5 17.0  Melilla, Morocco
28.0 24.0 125 Melilla, Morocco
Synonymy—

1758 Patella rustica Linnaeus, Syst. Nat., ed. 10, p. 783.

1791 Patella lusitanica Gmelin, Syst. Nat., ed. 13, p. 3715.

1798 Patella squamata Roding, Mus. Bolten, pt. 2, p. 10.

1819 Patella punctata Lamarck, Anim. sans vert., vol. 6, p. 333.

1825 Patella subgranularis Blainville, Dict. Sci. Nat., vol. 38,
p- 113. (fide Christiaens, 1968, p. 367).

1854 Patella nigro-punctata Reeve, Conch. Iconica, vol. 8, pl.
23, figs. 57 a-c (Dec.).

1883 Patella lusitanica var. minor Marion, Faune bass. med.,
p. 48.

1884 Patellastra lusitanica Gmel., Monterosato, Natural. Sicil.,
vol. 3, p. 103.

1891 Patellastra lusitanica Gmel., Thiele, in Troschel & Thiele,
Das Gebiss der Schnecken, 2, pl. 28, fig. 12 (radula).

1891 Patella lusitanica Gmel., Pilsbry, Man. Conch., vol. 13,
p. 87, pl. 11, figs. 15-19.

1912 Patella rustica Linn€e var. major Pallary, Explor. scient.
Maroc., p. 72.
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Plate 67. Indo-Pacitic Cellana

Figs. 1. 2 Cellana testudinaria (Linnacus, 1758). Vanualava,
Banks Klands.

Vig. 3. Cellana taleosa
Islands.

Figs. 4-6. Cellana exarata (Reeve, 1851). NMolokai, TEawaiian
Islands

Fig 7. Cellana
Korea.

Figs. S, 9. Cellana radiata (Born, 1775). Colombo, Cevlon

Figs. 10, 11. Cellana radiata sabspecies eapensis (Gelin,
1791). Near Durban, Natal.

(Gonld, 1846). N olokai,

Iavwaiian

grata (Gould, 1539).  Matsushima Island,

Figs. 12, 13. Cellana radiata subspecies orientalis (Pilsbry .
1891) o 12 Russell Klands, Solomon Klands (note the
strong radial folds). Fig. 13, Tau Island, Samoa.

Fig. 1t Cellana radiata subspecies enneagona (Reeve, 1554)
Jolo, Philippine Eslands

Figs. 15. 16, Cellana nigrolineata (Reeve, 1854). Fig. 15,
Fukora, Aw Japan. Fig. 16, Chiringashima, Japan.

Pigs. 17, 18, Cellana nazatlandica (Sowerby. 1539). Bonin
Islands
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Plate 65. Figs. 1, 2. Patella vulgata Linnaeus, 1758, Fig. 1.
Kimmeridge, England, 52 mm., AWBP coll. 11358, Fig. 2
Isle of Man, 38 mm., AWBP coll. 11359. Figs. 3, 4. Patella
aspera Roding, 1798, Caldy Island, Wales, 47 mim., AWBP
coll. 217,

1912 Patella rustica Linn€e var. maroccana Pallary, Explor. scient.
Maroc., p. 72.

1938 Patella lusitanica var. orientalis Pallary, Jour. Conchyl.,
vol. 82, p. 47,

1950 Patella punctata Lam.. Mermod, Rev. Suisse Zool., vol.
57 (34), p. 695, fig. 7 (type).

1968 Patella lusitanica Gmelin, Christiaens, Bull. Mus. Nat.
d'Hist. Nat., ser. 2, vol. 40 (2), pp. 366, 367.

1968 Patella (Patellastra) rustica L., Nordsieck, Die europ-
Meeres Gehauseschnecken, Stuttgart, p. 15.

Patella piperata Gould, 1846
(PL.71)

Range—Madeira and Cape Verde Islands.

Remarks—Shell very similar to that of rustica in
sculpture and in coloration, but more elongate-ovate
in its younger stages, and with the apex nearer to
the anterior end.

Radula—The radula differs from that of rustica in
that the four central teeth are not in horizontal
alignment, the middle pair being set lower than the
outer pair (Christiaens, 1968, p. 370, fig. 2a).

Plate 69. Figs. 1-3. Patella ferruginea Gmelin, 1791. Fig. 1
Chlafarines Islands, Morocco, 55 mm., AWBP coll. 1054,
Fig. 2. Bonifacio, Corsica, 60 nnn., AWBP coll. 28388, Fig. 3.
Melilla, Morocco, 42 mm., AWBP coll. 30974, Figs. 4, 5.
Patella rustica Linmacus, 1758, Oran, Algeria, 25-26 mm.,
AWBP coll. 80.

Measurements (mm.)—

length width height

41.0 40.0 — Christiaens, 1968, p. 372

27.0 21.0 120 Madeira
Synonymy—

1839 Patella guttata Orbigny, in Webb & Berthelot, Hist. Nat.
Moll. Canaries, p. 98 (non Gmelin, 1791).

1846 Patella piperata Gould, Proc. Boston Soc. Nat. Hist., vol. 2,
p. 150.

1846 Patella nigrosquamosa Dunker, Zeitschr. f. Malak., p. 25.

1866 Patella frauenfeldi Dunker, Verh. k. k. zool.-bot. Ges. Wien,
vol. 16, p. 914. “Madras” in error for Madeira.

1867 Patella frauenfeldi Dunker, Frauenfeld, Reise Novara,
Zool., vol. 2, pt. 3, Moll, p. 15, pl. 2. figs. 26 a, b.

1968 Patella piperata watsoni Christiaens, Bull. Mus. Nat.
d’Hist. Nat. ser. 2, vol. 40, no. 2, p. 371, text fig. 2 b;
pl 1, fig. b.

1968 Patella piperata nigro-radiata Christiaens, Bull. Mus. Nat.
d’Hist. Nat. ser. 2, vol. 40, no. 2, p. 371, text fig. 2 ¢; pl.
1, fig. c.

1968 Patella piperata alba Christiacns, Bull. Nus. Nat. d'Hist.
Nat. ser. 2, vol. 40, no. 2, p. 371, pl. 1, fig. g (non P. alba
Anton, 1539).

[01-552]



November 27, 1973

INDO-PACIFIC MOLLUSCA, vol. 3, no. 15

Patella 99

Patella caerulea Linnaeus, 1758

(Pks. 61, 63, 72, 74)

Range—Mediterranean and Adriatic Seas, Por-
tugal, Azores, Madeira and Canary Islands.

Remarks—This species is variable in shape, col-
our, and strength of the radial ribbing, but in gen-
eral terms it is a depressed, thin, and spreading
shell, with 6 or 7 distinct marginal angles, result-
ant from 7 to 9 prominent radial folds. The typical
form of the species from the Mediterranean and
Adriatic Seas, has a colour range, varying from al-
most white to buff or pale brownish, often radially
banded with iridescent blue.

Shells from the Azores and Madeira are larger,
even more depressed than the typical species, have
broader and more prominent radial folds, and are
of much darker colour, being dark reddish brown
externally, similarly coloured internally, but dif-
fused with iridescent blue, and with a distinct-
edged, white spatula. This latter form is crenata
Gmelin, and when more material is studied,
Gmelin’s name may prove to be usable to define a
regional subspecies of caerulea, restricted to the
Azores, Madeira and Canary Islands. Negating
this possibility is the fact that shells from the ad-
jacent mainland of Spanish Morocco have the dark
colouring of crenata but a shape and sculpture
similar to those in typical caerulea.

Description—Shell of moderately large size, 40-71
nun. (1%-2% inches) in length, thin, depressed, usu-
ally distinctly 6 or 7 angled, resultant from 7 to 9
broadly rounded primary folds that project at the
margin. Surface crowded with secondary radials of
_varying sizes, mostly imbricated by concentric
growth lines. Colour whitish or buff externally, the
interior silvery-white, radially lined or banded in
blue, the spatula bluish or white-callused. Some
examples have a pale yellowish interior without
radial markings, and the form crenata is dark red-
dish brown, internally diffused with iridescent blue,
and with a clear-cut white spatula.

Radula—Formula 3 + 1 + (2+X+2) + 1 + 3. The
radula is of the same style as that of vulgata, except
for a slight median gap between the pairs of four
centrals, in which appears a narrow vestigial plate.
The four functional centrals, as in vulgata, are in a
straight horizontal row.

Measurements (mm.)—(all A. W. B. Powell

collection.)
length width height

51.0 46.0 12.0 Capri, Italy

36.0 30.0 10.5 Melilla, Morocco
71.0 64.0 14.0 Madeira (crenata form)
Synonymy—

1758 Patella caerulea Linnacus, Syst. Nat., ed. 10, p. 782,

1791 Patella crenata Gmelin, Syst. Nat., ed. 13, p. 3706.

1791 Patella margaritacea Ginelin, Syst. Nat., ed. 13, p. 3707,

1793 Patella tarentina von Salis, Reise ins. Koenig. Neapel, p.
359, pl. 6, tig. 2

1798 Patella silicina R6ding, Mus. Bolten., pt. 2, p. 9.

1519 Patella tarentina Lamarck, Anim. sans vert., vol. 6, p. 332,

1826 Patella bonnardii Payraudeau, Moll. de Corse, p. 89.

1836 Patella fragilis Philippi, Enum. Moll. Sicil,, vol. 1, p. 110

1538 Patella subplana Potiez & Michaud. Gal. Moll. Douai, vol.
1. p. 524.

1854 Patella scutellaris Lam., Reeve, Couch. Iconica, vol. S,
pl. 20, tig. 19.

15882 Patella stellata Bucquoy, Dautzenberg & Dollfus, Moll. mar.
Roussillon. (non Ielbling, 1779).

1882 Patella adspersa Bucquoy, Dautzenberg & Dollfus. Moll.
mar. Roussillon.

1882 Patella caerulea var. cognata Bucquoy, Dautzenberg &
Dolltus, Moll. mar. Roussilon, p. 471.

1882 Patella caerulea var. intermedia Bucquoy, Dautzenberg &
Dolltus, Moll. mar. Roussilon, p. 471.

1891 Patella cacrulea Linne! Pilsbry, Man. Conch.. vol. 13,
p.S3.pl 10, figs. 7-12

1930 Patella tarentina Tam., NMermod, Rev. Suisse Zool., vol. 57
(34), p. 695 (text figs. of type scries).

Records—I'TALY: Naples; Isle of Capri: Palernio, Sicily. MAL-
TAMOROCCO: Melilla. MADEIRA (erenata forin). (AIIAWBP
coll).

Patella moreleti Drouet, 1858
(PL. 75, tigs. 3. 4)

Range—Fayal, Azores.

Remarks—The writer has not seen this species
which possibly may be only a formn of Patella
caerulea Linnaeus. Pilsbry’s translation of the orig-
inal description follows, accompanied by copies of
Drouet’s figures.

Description—"Shell subdepressed, very rugose,
ribbed, the ribs scaly, scarcely solid; brownish-
green outside; inside brownish or reddish, irides-
cent, with a white spot at the sununit. Apex acute.
Aperture ovate, crenulated.”

Measurements (mm.)—

lengath width height
40.0 30.0 12.0 (Drouet)

Synonymy—

1838 Patella moreleti Drouet, Moll. Mar. .\Sun's. p- 42, pl. 2,
figs. 10, 11.

1891 Patclle moreleti Drouet, Pilsbry, Man. Conch., vol. 130 p.
55, pl. 56, figs. 27, 28,
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Patella piperata Gould, 1846, Nadera, 27 mm.,
AWBP coll. 1058.

Plate 71

Patella lowei Orbigny, 1839

(PL 74, figs. 1. 2)

Range—Canary Islands.

Remarks—This species appears to be closely
allied to the Mediterranean caerulea, from which it
differs mainly in having stronger, and more regu-
lar sculpture, resulting in a more even denticula-
tion of the margin, as opposed to the 6 or 7 distinct
marginal angles of caerulea. Also, the coloration in
lowei is darker, the exterior being rusty-brown,
and the interior dark bluish to reddish brown at the
edges, reflecting iridescent blue, and always with
a clearcut white spatula.

Description—Shell of moderate size, up to 56.5
mm. (24 inches) in length, ovate, depressed, with
the apex towards the anterior third, solid but not
very thick, densely sculptured with broadly
rounded primary radials and narrow intermediates.
The margin is strongly and regularly corrugated,
the projections compound and foliated. Colour as
described above.

Measurements (mm.)—(both A. W_B. Powell col-
lection).

length width height
5 48.0 130 Tenerifte
+45 110 Tenerifte
Synonymy—

1839 Patella lowei Orbigny, in WebDh and Berthelot, Hist. Nat.
Canaries, Molt, vol. 2, p. 97, pb 7, figs. 9. 100

1539 Patella azorica Nuttall, in Jay, Cat. Shells, ed. 3, p. 38

1591 Patella cacrulea var. lowei Orbigny, Pilsbry, NMan. Conch.,
vol. 13, p. 4, pl. 29, figs. +4-16. pl. 53, figs. 7-11.

Records—CANARY ISLANDS (Orbigny); Tenerifte (AWBDP
coll. 5268).

Plate 72. Figs. 1, 2. Patella cacrulea Linnacus, 1758, Isle of
Capri, Italy, 51 mm, AWBP coll. 211. Figs. 3, 4. Patella
saftana Lamarck, 1819, Oran, Algeria, 65 mm., AWBP coll,
1959.

Patella gomesii Drouet, 1858

(Pl T4 figs. 5, 6)

Range—Azores, Bay of San Lourenzo, Santa
Maria and Pico.

Remarks—The writer has not seen examples of
this shell, which may prove to be a form of lowei.
Its distinctive character is in having about 14 very
prominent rounded radial folds, the whole surface,
folds included, being densely radially lirate.

Description—(Pilsbry’s translation of original):
“Shell large, subdepressed, rugose, ribbed-plicate,
rather solid; outside grayish-brown or rufescent;
inside shining, brown, pearly; apex situated at the
front third of the length, obtuse; aperture oval,
entire.”

Measurements (mm.)—

length width height
50-60 50-53 12-15
Synonymy—

1858 Patella gomesii
pb 1. figs. 6,7

1891 Patella gomesii Drouet, Pilsbry. Man. Conch., vol. 13, p.
86, pl. 54, tigs. 17, 18,

Drouet, Molt. Mar. Iles ,\gorm, p. 39,
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Plate 73, Antarctic Australian Cellana and

(for plate 70, see p. 105)

Subantarctic Naeella

Figs. 1-34 Cl‘![llll(l tramoserica (Ilolten, 1502). Fig. 1. South
Alus'tralm Fig. 2. Caloundra, Queensland. Fig. 3. Torquay,
Victoria, '

Figs 16 (/'1711(1‘71(1 solida (Blainville, 1523) Figs. 4. 5. Stan-
i(‘), )7usnnnna Fig. 6. South Australia {rubraurantiaca
Orm).

Figs. 7.8 Cellana ardosiaea (Hombron & Jacquinot, 1841)

i Iland of Juan Fernandes

Fig. 9. Nacella mytilina (Helbling, 1779). Falkland Islands

A. Smith, 1877). Heard
Falk-

Fig. 10. Naeella kerguelenensis (F
Island

Fig. 11. Nacella (Patinigera) deanrata (Gmelin, 1791)
land Islands

Fig. 12, Nacella (Patinigera) terroris (Filhol, 1550). Campbell
Island

Fig. 13. Nacella (Patinigera) clypeater (Lesson, 1831) Chile.

Figs. 14,15, Nacella (Patinigera) magellanica (Guielin, 1791)
Possession Bay . Putagonia

[01-353]



102

Subgenus Patella

A, W. B. Powell

Patellidae

[These occasional blank areas occur between
genera and subgenera to permit the insertion
of new material and future sections in their
proper systematic sequence.)
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Subgenus Uncertain

The following six species of Patella are insuffi-
ciently understood, particularly with regards to their
soft anatomy, to be assigned as yet to their proper
subgenera.

Patella candei Orbigny, 1839

(PL. 75, figs. 7. 9)

Range—Canary Islands.

Remarks—The writer has not seen this species,
but from published information it appears to be
closely allied to citrullus from Funchal. Madeira.
The surface has subobsolete radials crossed by
prominent wavy concentric lirations that hap-
hazardly anastontose to fornt an irregular netted
appearance.

Description— (Pilsbry’s 1891 translation of the
original description): “Shell elevated, conical, thick,
smooth or irregularly roughened; ovate, margin en-
tire. Inside buff, bluish in the middle, outside pale
yellow.”

Measurements (mm.)—

length width height
67.0 55.0 27.0
Synonymy—

1839 Patella candei Orbigny, in Webb and Berthelot, Thist. Nat.

Canaries, vol. 2, Moll., p. 98, pl. 7, figs. 11, 12.

18534 Patella candei Orbigny, Reeve, Conch. lconica, vol. 8,

pl 15, figs. 34 a, b,

1891 Patella candei Orbigny, Pilsbry, Man. Conch., vol. 13, p.

86, pl. 55, figs. 22-24.

Patella citrullus Gould, 1846

(PL 75, figs. 9. 10)

Range—Funchal, Madeira.

Remarks—The writer has not seen examples of
this species which appears to be related to candei.
Pilsbry (1891, Lc.) remarked that the external sur-
face resembles the skin of a cucumber.

Description— (original) “Shell sub-diaphanous,
thin sub-conical, moderately elevated, sunimit
prominent; apex anterior, acute, feebly incurved,
usually somewhat eroded; a great number of faintly

elevated lines, studded with fine tubercles or asper-
ities, radiate from it, and become obsolete about
half way towards the margin. Striae of increment
coarse and irregular, overlaying each other, so as
to give the shell a rude, concentrically squamose
aspect externally; disc nearly oval, a little narrowed
anteriorly; margin very thin and sharp, finely and
irregularly undulated. External colour a dusky
olive-green, with a shade of brown showing through
it, ornamented with concentric, undulating lines of
obscure white. Interior greenish-white, with bright
iridescent reflections; a slight spatulaform deposit
at the fundus, bluish at the edges and forepart,
passing into greenish towards the middle and pos-
terior portions.”
Measurements (mm.)—

length width height
45.0 32.0 7.0
Synonymy—

1516 Patella citrullus Gould, Proc. Boston Soc. Nat. Hist., vol.
2 p. 149,

1891 Patella citrullus Gould, Pilsbry, Man. Conch., vol. 13, p. 86,
bl 28, figs. 39-41.

1964 Patella citrullus Gould, Johnson, U
239, p. 56.

S. Nat. Mus. Bull.

Patella concolor Krauss, 1848
(PL. 61,76, 7S)

Range—Natal coast to as far south and west as
Bushman’s River, near Port Elizabeth.

Remarks—The former nante of this well-known
Soutlt African limpet, Patella variabilis Krauss,
1848, is invalidated by two prior homonyms, those
of Roding, 1798, and Risso, 1826. The earliest valid
name to replace variabilis is concolor which is the
uniformly dark-ashen colour form of this species.
The species is exceedingly variable in colour pat-
tern, but the shape, which is ovate, distinctly nar-
rowed in front, remains constant. Also it is of light
build and is often semi-transparent.

Description—Shell rather small, usually between
30 and 35 mun. in length, but occasionally attaining
50 mn. (2 inches) in length, of light build, some-
times semi-transparent, rather depressed, ovate, but
distinctly narrowed at the anterior end. Sculptured
with about 80 fine but soinewhat unequal radial
ribs, crossed by dense inconspicuous concentric
lirae. Apex subcentral to about the anterior third,
the area in its vicinity usually smooth. Colour ex-
extreniely variable, ranging from plain yellow, pale
yellowish brown, and rusty-brown (concolor) to al-
most black, and \'uri()usly maculated; sometimes the
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yellow form has one, or several, dark-brown radial
streaks, and the black form (polygramma) has the
primary radials picked out in white; the common
form is pale yellowish brown, radially lined and
speckled in dark-brown; spatula ill-defined, light
brownish or clouded with white callus.

Radula—Formula 3 + 1 + (2+0+2) + 1 + 3. The
radula differs from those of all other South African
patellids in the absence of the middle member of
the central teeth: the four remaining centrals, how-
ever, are grouped in pairs with a space between
them, whereas in the radula of Patella vulgata and
other European patellids, the four centrals are
closely grouped, without space for a middle mem-
ber.

Plate 74 Figs. 1. 2. Patella lowei d’'Orbigny, 1839, Teneritfe,
Canary Islands, 56 me, AWBP coll. 5268, Figs. 3, 4. Pa-
tella ¢t. caerulea Linnaeus, 1738 (crenata form), Madeira,
70 mun.. AMBP coll. 675. Figs. 5, 6. Patella gomesii Drouet,
1835, Azores, 50-60 mm. From Pilsbry, 1891, pl. 54, figs
17,18

Measurements (mm.)—

length width height

50.0 45.0 11.25  South Africa

48.5 41.25 1400 Natal coast

35.0 305 9.00  Port Alfred

28.5 210 7.00  Coffee Bay
Synonymy—

1845 Patella variabilis Krauss, Sudafr. Moll., Stuttgart, p. 53, pl
3, fig. 12 (non P. variabilis Risso, 1826).

1848 Patella variabilis var. fasciata Krauss, Sudafr. Moll., Stutt-
gart, p. 53, pl. 3. fig. 12 a (non P. faseiata Cmelin, 1791).

1848 Patella variabilis var. radiata Krauss, Sudatr. Moll., Stutt-
gart, p. 33, pl. 3, fig. 12 b. (non P. radiata Born, 1778).

1848 Patella variabilis var. coneolor Krauss, Sudatr. Moll.,
Stattgart, p. 53, pl. 3, fig. 12 c.

1891 Heleioniscus variabilis Krauss, Pilsbry, Man. Conch.. vol
13, p. 147, pl. 16, figs. 18-20.

Plate 75. Figs. 1, 2. Patella baudonii Drouet. 1858, Azores,
60 wm. Figs. 3, 4. Patella moreleti Drouet, 1858, Fayal,
Avzores, 40 mm. Figs. 5, 6. Patella rangiana Rochebrune,
15882, Cape Verde Islands, 44 mm. Figs. 7. 8. Patella eandei
d’Orbigny, 1839, Canary Islands, 67 mm. Figs. 9, 10. Patella
citrullus Gould, 1846, Funchal, Madeira, 45 mmn. (All figures
from Pilsbry, 1891, Manual of Conchology, vol. 13, plates
45. 54, 55, 56 and 58)
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Plate 70. New Zealand Cellana (for plate 73, see p. 101)

Figs. 1-4 Cellana radians (Gwelin, 1791). Fig. L. Mount garer Heads. Fig. 10. Ti Point, Hauraki Gulf. Fig. 11, Long
Maunganui, Bay of Plenty (earlii pattern). Figs. 2, 3. Mo- Beach, Bay of Islands (bleached coloration of beach shells).
tuibi Kland, Auckland. Fig. 4. Terckopare Island, Stewart Figs. 12, 13. Cellana ornata (Dillwyn, 1817}, Fig. 12, \o-
Island (perana form). tutara, West Coast, Auckland. Fig. 13, Mount Maunganui,

Figs. 5, 6. Cellana flava (1lutton, 1873). Fig. 5. East Cape. Figs. 14-16. Cellana strigilis (Hombron & Jacquinot. 1S11)
Fig. 6. Cape Campbell, Marlboronugh. Campbell Island.

Figs. 7, 8. Cellana denticulata (Martyn, 1781). Mount Maun- Figs. 17-19. Cellana strigilis subspecies redimiculum (Reeve,
ganui, Bay of Plenty. 1854). Kartigi Beach, North Otago, South Island, New

Figs. 9-11. Cellana stellifera (Gmelin, 1791). Fig. 9. Whan- Zealand.
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1921 Patella variabilis constellata G. B. Sowerby, Proc. Malac.
Soc., Lond., vol. 14, p. 127.

1931 Patella variabilis Krauss, Tomlin, Ann. Natal Mus., vol. 6
(3), p. 417.

1931 Patella variabilis fasciolata Tomlin, Ann. Natal Mus., vol.
6 (3), p. 418; nom. nov. pro P. variabilis fasciata Krauss,
1848 (non Gmelin, 1791).

1931 Patella variabilis polygramma Tomlin, Ann. Natal Mus.,
vol. 6 (3), p. 418 nom. nov. pro P. variabilis radiata
Krauss, 1848 (non Born. 1775).

1932 Patella variabilis Krauss, Turton, Mar. Shells Port Alfred,
p. 167, sp. 1187

1932 Patella variabilis fasciata Krauss, Turton, Mar. Shells.
Port Alfred, p. 167, sp. 1188.

1932 Patella variabilis radiata Krauss, Turton, Mar. Shells Port
Altred. p. 167, sp. 1189.

1932 Patella variabilis concolor Krauss, Turton, Mar, Shells Port
Alfred, p. 168, sp. 1190.

1932 Patella variabilis constellata Sby ., Turton, Mar. Shells Port
Alfred, p. 168, sp. 1191.

1932 Patella variabilis helvola Turton, Mar. Shells Port Alfred,
p. 165, sp. 1192,

1932 Patella rietensis Turton, Mar. Shells Port Alfred, p. 167,
pl. 38, fig. 1183

1932 Patclla rota (non Gmelin, 1791} Turton, Mar. Shells Port
Alfred, p. 168, sp. 1193.

1932 Patella hclena Turton, Mar. Shells Port Alfred, p. 168, pl.
39, fig. 1194

1932 Patella conspicua (non Philippi, 1849) Turton, Mar. Shells
Port Alfred, p. 168, sp. 1196 (in part).

1932 Patella farquhari Turton, Mar. Shells Port Alfred, p. 170,
pl 10, fig. 1207

119 Patella variabilis Krauss, Koch, Ann. Natal Mus., vol. 11
(3), p. 510, pl. 23, tigs. 1-11; text figs 21, 22 (radula).

Records—SOUTH AFRICA: Natal coast to as far south and
west as Port Elizabeth (Koch, 1949); Natal (ex Koch; AWBP
coll.); Umtwalumi, 22 miles N. ot Port Shepstone (V. Orr, 1955;
ANSP); Port St. John's Pondoland (V. Orr; ANSP); Cottee
Bay, Transkei (V. Orr, 1955; ANSP); Port Alfred (USNM});
(AWBP coll.}; near Durban (Mrs. N. Prior).

Patella depsta Reeve, 1855

(PL. 77; pl. 78, tig. 1)

Range—TIslands of St. Paul and Amsterdam, South
Indian Ocean.

Remarks—Reeve cited “Macao and the Island of
St. Paul” as localities for this species, but the first
mentioned location is obviously a mistake. St. Paul
is here nominated as the type locality. The species
also occurs at the adjacent island of Amsterdam.

Gaillard (1954) figured the radula of depsta, and
assigned the species to Cellana, but the radula sug-
gests much closer alliance with the Patellinae, and
except for the laterals, is not unlike that of Patella
(Patellona). The laterals in the Patellinae are usu-
ally fused at the base, and have a pluricuspid head,
but Gaillard’s drawing shows a pair of laterals on
either side, each separated at the base. Since the
writer has no preserved material of this species the

Plate 76. Figs. 1-7. Patclla concolor Krauss, 1848, Figs. 1, 2
Port Alfred, South Atfrica, 35-36 wm.. AWBP coll. 308
227788, Tigs. 3, 4. Port St. Johns, Pondoland, South Africa.
26-34 min., AWBP coll. 30822 Fig. 5. Cottee Bay, Transkei,

South Africa, 30 nim.. AWBP coll, 8.
South Africa, 34 mm., AWBP coll.
Africa, 50 mun., AWBP coll. 46130.

Fig. 6. Umtwaluni,
211735, Fig. 7. South
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Plate 77. Patella depsta Reeve, 1854, Island of St. Paul, South
Indian Ocean, 32-35 mun., AWBP coll. 46133,

apparently unusual form of the laterals cannot be
confirmed at present.

Description—Shell of moderate size, up to 35.5
mm. (1% inches) in length, lightly built, ovate,
gradually narrowed in front, and moderately ele-
vated, with the apex anterior to the middle, com-
pressed and hooked. Sculptured finely and deli-
cately radially lirate, arranged more or less in
fours, the inner two weaker than the outer two,
and about 100 lirae in all. Colour of exterior pale
pinkish chestnut; interior orange-brown with a
slight bronzy sheen; spatula pinkish white.

Plate 78. Fig. 1. Patella depsta Reeve, lsland of St. Paul
Radula, from Gaillard, 1954, p. 321, fig. 1. Fig 2. Patella
concolor Krauss, Natal. Radula, from Koch, 1949, p. 511,
tig, 22 (as variabilis Krauss).

Measurements (mm.)—(both A. W. B. Powell
collection).

length width height
35.5 28.0 14.0  St. Paul
32.25 24.0 12.0 St Paul

Radula—Formula 3 + 2? + (2+142) + 27 + 3.

Synonymy—

1855 Patella depsta Reeve, Conch. Iconica, pl. 31, figs. 85 a, b.
(Jan.)

1891 Helcioniscus depsta Reeve, Pilsbry, Man. Conch., vol. 13,
p- 151, pl. 20, tigs. 45, 46.

1954 Cellana devsta Reeve, Gaillard, Bull. Mus. Nat. d’Hist.
Nat., vol. 26, pp. 520, 521, text, tig. 1 (radula).

Patella rangiana Rochebrune, 1882
(PL. 75, figs. 5, 6)

Range—Porto Praya, Cape Verde Islands.
Remarks—This species, which the writer has not
seen, appears to be a distinctive one, with its very
scaly prominent radial ribs. Pilsbry’s translation of
the original description follows, accompanied by
copies of Rochebrune’s figures.
Description—"Shell ovate, depressed-convex,
rufous; vertex submucronate, usually eroded,
situated at 2/3 of the length; having larger and
smaller radiating broad, very scaly ribs, scales
subimbricating, obtuse, lenticular; margin un-
dulating; interior bluish, silvery-pearly, rayed with
bands and spots of purplish, the center spatulate.”
Measurements (mm.)—

length width height

4.0 36.0 19.0  (Rochebrune)

Synonymy—

1882 Patella rangiana Rochebrune, Bull. Soc. Philomathique,
Paris, ser. 7, vol. 6, p. 29

1891 Patella rangiana Rochebrune, Pilsbry, Man. of Conch.,
vol. 13, p. 89, pl. 38, figs. 42, 43.

? Patella kaffraria Rennie, 1930
(P1. 79)

Range—Upper Cretaceous of Pondoland, South
Africa.

Remarks—The author of this species remarked
that “It need hardly be stated that the genus
Patella is here used in the widest possible sense.
The species is apparently distinct from any pre-
viously described from the Cretaceous.” It certainly
appears to belong to the Patellacea, but a precise
generic or even faniilial allocation would be purely
conjectural. Rennie’s original description follows.
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considerably longer than wide, with wavy margin.
Surface with stout, rather irregular, radial ribs,
and narrow furrows; on the posterior side the ribs
are of two sizes, the larger and smaller alternat-
ing; on the anterior side there are more numer-
ous, finer ribs; the ribs are crossed by irregular
growth markings.”

Measurements (mm.) (Not stated, but evidently
the figures are natural size)—

length width height
325 25.0 140 holotype

Plate 79. PPatella kaffraria Remnie, 1930. Upper Cretaceous
of Pondoland, South Africa, 32.5 mm. Holotype, from Rennie, Synonymy—
1930, pl. 24, figs. 1, 2.

1930 Patella kaffraria Renmie, Annals of South African Mu-

Description—"Shell moderately convex, with seum, vol. 28, p. 206, pl. 24, figs. 1-4.
the apex obtusely pointed, not recurved, and :
placed well in front of the middle; the sides are Types—The holotype (No. 8477) and paratype (No.

straight, or only slightly convex. Aperture oval, 8572) are in the South African Museum.
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Subgenus Patellona Thiele in Troschel, 1891

Type: Patella granatina Linnacus, 1758

This group of patellids was named because of a
marked difference in the radula from that of typ-
ical Patella. The four central teeth of true Patella
occur in a horizontal alignment whereas in Patel-
lona there is a median central, narrower and of
smaller size than the outer pairs of centrals, which
instead of being in line, descend steeply to the
laterals, their tops forming a chevron. The cusps
of the centrals and laterals vary between oblique
heart-shape and parrot-beaklike.

This chevron-like radula is found in species
from Cape Verde Islands, Senegal, Guinea, An-
gola and St. Helena, as well as South Africa,
where the type species granatina and the related
oculus occur, these two being more or less re-
stricted to the cooler waters of the west coast.
Shells of this subgenus are slightly iridescent
within and the shell substance is sufficiently
transparent for the external colour patterns to
show through faintly.

The northward flowing cool Benguela Current
could account for the presence of the subgenus in
Angola and St. Helena, but locations north of
there, in the tropical waters of West Africa and
the Cape Verde Islands, are, under present con-
ditions, out of range of the influence of that cur-
rent. Nevertheless the style of radula in the trop-
ical West African and Cape Verde Islands limpets
is so similar to that of the cool water species of
the South African west coast that some distribu-
tional continuity, under more uniform hydro-
logical conditions, nmiust have existed in the past.

Related to Patellona is the subgenus Cymbula
(see ahead) in which the central teeth have the
same chevronlike alignment, but their cusps are
distinctive in having broad blunt tops with raised
marginal rims.

Synonymy—

1891 Patellona Thiele in Troschel, Das Gebiss der Sclnecken,
vol. 2, p. 317, for granatina Linnaeus, 1758, adansonii
Dunker, 1853 and plumbea Lamarck, 1819, Type, by
subsequent designation, Towling 1931: Patella grana-
tina Linnacus, 1758.

Patella granatina Linnaeus, 1758

(Pl 64, figs. 1-3; pl. 80; pl. 82, tig. 2)

Range—South Africa, Port Nolloth on the west
coast, south to False Bay and extending east-
ward to Danger Point.

Remarks—This large but relatively thin South
African limpet is easily recognised by its broadly
ovate, almost pentagonal outline, strong, nar-
rowly crested, radial ribs, and distinctive colora-
tion of the interior which is bluish white with a
clearly outlined dark-brown spatula.

Description—Shell large, up to 85 mm. (3%
inches) in length, strong but of relatively light
build, broadly ovate and tall-conical, with the
apex almost central. Sculpture of radiate folds
that strongly corrugate the margin; five of the
radials on the posterior half of the shell are
stronger than the rest; radials and interspace
alike bear closely-spaced cords that are rendered
scabrous by dense concentric growth-lamellae.
Colour of exterior greyish to dull-white with an
underlying pattern of dark-brown, zigzag, con-
centric markings, often forming a netted design;
interior bluish white, the spatula dark-chocolate,
with clearly defined edges, and a marginal pat-
tern of numerous short, dark-brown dashes, with
regular gaps corresponding to the external pri-
mary radials.

Radula—Formula 3+ 1 + (2+1+2) + 1 + 3. The
median central is small and slender, flanked by a
pair of stout fully-developed centrals on either
side, followed by a pluricuspid lateral, and the
usual three, more or less functionless, marginals.
The centrals, collectively, form a chevron, as in
other members of this subgenus. The cusps of the
paired centrals and the pluricuspid laterals are
leaf-shaped, obliquely flexed, and with a median
groove or depression.

Plate S0. Patella (Patellona) granatina Linnacus, 1758, Table
Bay, South Africa, 71 mnn.. AWBP coll. 183
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Measurements (mm.)—(all A. W. B. Powell
collection)

length width height

85.0 785 30.0  South Africa

74.0 63.5 350  South Africa

60.0 49.5 20.0  False Bay
Synonymy—

1758 Patella granatina Linnaeus, Syst. Nat. ed. 10, p. 782.
1819 Patella apicina Lamarck, Anim. sans vert., vol. 6 (1),

p. 324.

1848 Patella granatina Lam., Krauss, Sudafr. Moll., Stuttgart,
p. 43.

1854 Patella granatina Lam., Reeve, Conch. Iconica, pl. 3,
figs. 4 a, b.

1891 Patella (Scutellastra) granatina Lam., Pilsbry, Man.
Conch., vol. 13, p. 106, pl. 62, figs. 76, 77.

1891 Patellona granatina Lam., Thiele, Das Gebiss der
Schnecken, vol. 2, p. 317.

1931 Patellona granatina Lam., Tomlin, Ann. Natal Mus.,
vol. 6 (3), p. 417 (designated type of Patellona)

1949 Patella granatina Lam., Koch, Ann. Natal Mus., vol. 11
(3), p. 501, pl. 20, figs. 1-5; text figs. 9, 10 (radula)

Records—SOUTH AFRICA: Table Bay (AWBP coll.); False
Bay (AWBP coll.); Platboom, Cape Peninsula (V. Orr, 1955;
ANSP); Sea Point (Mrs. N. Prior) Simonstown (AWBP coll.).

Patella oculus Born, 1778
(PL 64, figs. 7-9; pl. 81; pl. 82, fig. 1)
Range—South Africa, west coast from near

Cape Town eastward to Umblali.
Remarks—This large, depressed, broadly-ovate,

star-shaped limpet has something of the appear-
ance of Patella (Scutellastra) longicosta Lam-
arck, but differs from it, not only in dentition,
but also in coloration, for the interior of oculus is
dark purplish brown, except for a yellowish brown
spatula and a surrounding area of light bluish grey.
The species is essentially a cold-water one, and is
more abundant along the west coast of South
Africa than to the eastward. It occurs in the Bala-
noid zone, which is lower mid-tidal, but sometimes
extends to and below low spring-tide level.
Description—Shell large, up to 110 mm. (4%
inches) in length, solid, depressed, broadly ovate,
star-shaped, with the principal ribs strongly cor-
rugating the margin. Sculpture consisting of
about 11 primary, broad, carinated radials, plus
secondary radials and interstitial threads. Colour
of exterior dull-brown to blackish, but usually
eroded to dull-light greyish brown; interior with
a very broad dark purplish brown border, and a
light bluish grey area surrounding the spatula,
which is fawn to deep yellowish brown.
Radula—Formula 3 + 1 + (2+142) + 1 + 3, very
similar to the radula of granatina, the central
teeth having the same chevronlike alignment.
Measurements (mm.)—

length width height

110.0 106.0 42.0  Cape of Good Hope
86.0 76.0 15.0  Port Elizabeth
73.0 63.0 15.0  Port Alfred
53.0 51.0 8.0  Still Bay

Plate 81. Patella (Patellona) oculus Born, 1778. Cape of Good

Hope, South Africa, 77 mm., AWBP coll. 200.
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Plate 82. Tig. 1. Patella (Patellona) oculus Born, South Africa
Radula, from Koch, 1949, p. 508, tig. 18. Fig. 2 Patella (Pa-
tellona) granatina Linnacus, South Africa. Radula, from Koch,
1949, p. 502, fig. 10. Fig. 3. Patella (Patellona) canescens
Gmelin, St. Helena. Radula, from Thiele, 1891, pl. 28, fig. 7
(as plumbea Lamarck). Fig. 4. Patella (Patellona) adansonii
Dunker, “Chinchao” in error, probably West Africa. Radula,
from Thiele, 1891, pl. 28, fig. 8.

Synonymy—

778 Patella oculus Born, Index Mus. Caes. Vind., p. 434.
1786 Patella oculus hirci Lightfoot, Cat. Portland Mus., p.

1791 Patella badia Gmelin, Syst. Nat., ed. 13, p. 3700

1791 Patella monopis Gmelin, Syst. Nat,, ed. 13, p. 3707.

1791 Patella fuscescens Gmelin, Syst. Nat., ed. 13, p. 3701

1798 Patella astrolepas Riding, Mus. Bolten., vol. 2, p. 12

1819 I’m‘cl]u7 scutellaris Lamarck, Anim. sans vert., vol. 6 (1),
p- 328,

1848 Patella schroeteri Krauss, Siidafr. Moll., Stuttgart, p
43.
Patella oculus Born, Reeve, Conch. Iconica, pl. 2, figs
2a, b,

1891 Patella (Scutellastra) oculus Born, Pilsbry, Man. Conch.,
vol. 13, p. 106, pl. 27, figs. 30-32.

1932 Patella oculus Born, Turton, Mar. Shells Port Alfred,

162.

1932 Patella oculus badia Gmelin, Turton, Mar. Shells Port
Alfred, p. 163.

1932 Patclla oculus fuscescens Gmelin, Turton, Mar. Shells
Port Alfred, p. 163.

1932 Patella oculus schroeteri Krauss, Turton, Mar. Shells
Port Alfred, p. 163

1932 Patella oculus planulata Turton, Mar. Shells Port Al-
fred, p. 163.

1942 Patella oculus Born, Tomlin & Stephenson, Proc. Malac.
Soc., Lond., vol. 25, pp. 5, 6.

1949 Patella oculus Born, Koch, Ann. Natal Mus., vol. 11 (3),
p. 507, pl. 22, figs. 1-4; text figs. 17, 18 (radula).

1967 Patella  scutellaris Lamarck, Christiaens, Bull.  Mus
Nat. d'ITist. Nat. ser. 2, vol. 39 (5), p. 973.

18

X

Records—SOUTIH AFRICA: west coast near Cape Town,
eastward to Umhlali (Koch, 1949, p. 507); Cape of Good Hope
(AWBP coll.);False Bay (AWBP coll.); Buffel’s Bay, Cape Pen-
insula (Mrs. N Prior); Still Bay (Auck. Mus.); Port Elizabeth
(Auck. Mus.); Jeffrey's Bay (Auck. Mus.); Port Alfred (AWBP
coll.).

Patella adansonii Dunker, 1853

(PL. 82, fig. 4; PL. 83, figs. 3, 6)

Range—West Africa.

Remarks—This species is characterised by its
dense fine radial ribbing, brown-lined and mar-
bled external pattern, and finely denticulated
margin.

Description—Shell of moderate size, 36-50 mm.
(1%-2 inches) in length, ovate, the anterior end
slightly narrowed, moderately elevated, with the
apex at about the anterior third. Sculpture con-
sisting of about 80 to 100 narrowly-rounded ra-
dial ribs that more or less alternate in strength.
Colour, externally whitish, marbled, and radially
and narrowly streaked with olive or dark greenish
brown, internally pale bluish grey, with the ex-
ternal pattern showing through, niore strongly
at the margin; spatula buff to pale orange-brown.

Radula—Fornla 3 + 1 + (2+142) + 1 + 3. The
five central teeth are not in a straight horizontal
row as in typical Patella, for the outer pair of
centrals are lower than the inner pair, and the
median one is small, very slender and almost
vestigial.

Measurements (mm.)—

length width height
50.0 41.0 17.0
420 33.0 14.0

Pilsbry, 1891, p. 92
Angola
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Synonymy—

1853 Patella adansonii Dunker, Ind. Moll. Guin. Infer., p. 42,
pl. 6, figs. 10-15.

1891 Patella adansonii Dunker, Pilsbry, Man. Conch., vol. 13,
p. 92, pl. 12, figs. 30-33.

Records—WEST AFRICA: Loanda (type); Ambrizette, An-
gola (AWBP coll.; ANSP).

Patella canescens Gmelin, 1791

(PL 82, fig. 3; PL 83, figs. 3, 4)

Range—St. Helena.

Remarks—The sculpture is much finer than that
in either lugubris or plumbea and in conse-
quence the shell margin is delicately crenulated
rather than corrugated.

Plate 83. Figs. 1, 2. Patella (Patellona) lugubris Gmelin, 1791
Porto Grande, St. Vincent, Cape Verde Islands, 42-54 mni.,
AWBP coll. 50089, Figs. 3,4, Patella (Patellona) eanescens
Guelin, 1791, St. Helena, 41-65 mn, AWBP coll. 125412,
Figs. 5. 6. Patella (Patellona) adansonii Dunker, 1853,
Angola, West Africa, 36-42 i, AWBP coll. 146139

Description—Shell of moderate size, up to 47
mm. (1% inches) in length, ovate, slightly nar-
rowed in front, moderately elevated, with the
apex subcentral. Sculpture crisp, consisting of
very numerous radial cords, the primaries
grouped in pairs or in threes, with an occasional
intermediate between each group of primaries.
Colour of exterior black, usually eroded to a
greyish brown. Interior bluish silvery, the spat-
ula flesh to orange-brown, and the edge of the
shell narrowly margined in black.

Measurements (mm.)—

length width height
47.0 40.0 20.0 St Helena; Christiaens, 1968
45.0 375 20.0 St Helena

Radula—Formula 3 + 1 + (2+1+2) + 1 + 3. Radula
very similar to that of plumbea and adansonii,
with the median central very small and the pairs
of centrals arranged chevron-like, descending
sharply from the central line. The lateral is dis-
tinctive in having four well developed cusps
(Christiaens, 1968, text fig. 1).

Synonymy—
1791 Patella caneseens Gmelin, Syst. Nat., ed. 13, p. 3724
Locality?
1855 Patella canescens Gmelin, Reeve, Conch. Iconica, pl. 34,
figs. 103 a, b. Locality?
1968 Patella canescens Gmelin, Christiaens, Rev. Zool. Bot.
Afr., vol. 77, pts. 3-4, pp. 314-320. St. Helena.

Patella lugubris Gmelin, 1791

(P1. 83, figs. 1, 2)

Range—West Africa, Loanda, Benguela, Guinea
and Cape Verde Islands.

Remarks—The species is much more coarsely
ribbed than either the St. Helena canescens or
the West African plumbea, and from the latter
species it differs in being more broadly ovate.

Description—Shell moderately large, up to 60
mm. (2% inches) in length, broadly ovate, mod-
erately elevated, with the apex almost at the
anterior third. Sculpture consisting of numierous
strong, keeled radials that prominently corrugate
the margin. Colour, externally dull-black, inter-
nally silvery bluish grey, the spatula often
clouded with a white callus.

Measurements (mm.)—

length width height
60.0 50.0 20.0  Pilsbry, 1891, p. 91
53.0 46.0 19.0  Cape Verde Islands
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Synonymy—

1791 Patella lugubris Gmelin, Syst. Nat. ed. 13, p. 3705;
based upon Martini-Chenmitz, Conch. Cab., vol. 1,
pl. 8, fig. 60.

1854 Patella lugubris Gmelin, Reeve, Conch. Iconica, pl. 14,
figs. 32 a-c. “Island of St. Vincent, West Indies,” sic.
- St. Vincent, Cape Verde Islands.

1891 Patella lugubris Gmelin, Pilsbry, Man. Conch., vol. 13,
.90, pl. 12, figs. 39, 40, 41-44; pl. 57, figs. 32-35.

Patella plumbea Lamarck, 1819
(PL 84)

Range—Senegal, West Africa.

Remarks—This species is closely allied to lugu-
bris, and when adequate material is studied, may
prove to be identical. Pilsbry (I ¢.) remarked
that “the ribbing is finer than in P. lugubris, the
shell is more elliptical, more depressed, and the
central spatula of the interior is longer and nar-
rower.”

Description—Shell moderately large, up to 53
mm. (2-1/16 inches) in length, narrowly ovate,
low-conical. Colour, externally dull-black, inter-
nally bluish, the spatula whitish, often clouded
with brown.

Measurements (mm.)—

length width height
52.0 38.0 10.5  type; Mermod, 1950, p. 692
Synonymy—

1819 Patella plumbea Lamarck, Anim. s. Vert., vol. 6, p. 32S.

1834 Patella caeridea Quoy and Gaimard, Voy. Astrolabe,
Moll., vol. 3, p. 342, pl. 70, figs. 4-6.

1854 Patella plumbea Lam., Reeve, Conch. Iconica, pl. 3,
figs. 5 a. b.

Plate S4. Patella (Patellona) plumbea Lumarck, 1819, Senegal,
West Africa. Holotype, 52 mim., from Mermod, Rev. Suisse
Zool., vol. 57, no. 34, p. 693, fig. 4.

1891 Patella plumbea Lam., Pilsbry, Man. Conch., vol. 13,
p- 91, pl. 24, figs. 11, 14, 15; pl. 57, figs. 38, 39.

1950 Patella phimbea Lam., Mermod. Rev. Suisse Zool., vol.
57, no. 34, pp. 692, 693, text fig. 4 (type).

Patella safiana Lamarck, 1819

(P 72, figs. 3, 4)

Range—Algeria, Morocco and West Africa.

Remarks—This is a large, elongate-ovate spe-
cies, only moderately elevated, and with a long
narrow spatula. In coloration the exterior is whit-
ish, with conspicuous brown rays in the rib inter-
stices. The interior is silvery grey, with the brown
external rays showing through towards the mar-
gin; the spatula is creamy-white, often stained
with orange-brown.

Description—Shell large, up to mm. (3
inches) in length, elongate-ovate, moderately ele-
rated, with the apex at about the anterior third.
Sculptured with broadly rounded primary radial
ribs and weak interstitial cords. Colour: exter-
nally with whitish primary ribs and the interstices
intermittently rayed with brown; internally buff
to silvery-grey, slightly iridescent; spatula cream,
clouded with light orange-brown.

Radule—Fornula 3 + 1 + 4 + 1 + 3. The radula
resembles that of adansonii, canescens and plum-
bea, in that the centrals are not in a horizontal
line, the outer pair being lower than the mner
pair. Also, a median central appears to be com-
pletely absent, as in vulgata (se¢ Fischer-Piette,
1935, p. 53, text fig. 22).

Measurements (mm.)—

o d
il

length width height
77.0 57.0 21.0  largest of Lamarck’s type scries
65.0 51.0 21.0  Oran, Algeria
Synonymy—

1819 Patella safiana Lamarck, Anim. sans vert., vol. 6, p. 329.

1849 Patella conspicua Philippi. Abbild., vol. 3, p. 71. Guinea.

1852 Patella kraussii Dunker, Index Moll. Guin. inf., p. 42,
pl. 6, figs. 4-6.

1854 Patella conspicua Philippi, Reeve, Concli. Iconica, pl. 7.
fig. 12. Gaboon.

1891 Patella safiana Lam. Pilsbry, Man. Conch., vol. 13, p. 90,
pl 55, figs. 19-21.

1935 Patella  safia Lam. Fischer-Pictte, Journ. Conchyl..
vol. 79, p. 53.

1950 Patella safiana Lam., Mermod, Rev. Suisse Zool., vol. 57,
no. 34, pp. 693, 694, text fig. 5

Types—The type series of safiana is in the Mu-
s¢um D’Histoire Naturelle de Geneve.

Records—ALGERIA: Oran (AWBP coll.). MOROCCO: ocean
coast (Pilsbry, 1891). WEST AFRICA: Gaboon. Guinea (Phi-
lippi, 1849, type of conspicua).
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{These occasional blank areas occur between
gencra and subgenera to permit the insertion
of new matcrial and future sections in their
proper systematic sequence.]
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Subgenus Patellidea Thiele in Troschel, 1891

Type: Patella granularis Linnaeus, 1758

This subgenus, of which the type species is the
only known member, appears to be most closely
allied to the subgenus Scutellastra. The radula
resembles that of Scutellastra in its main features,
especially in having a narrow but well-developed
median central, and the other 4 larger centrals in
a horizontal line, but differs in the form of the
cusps which are oblique and parrot-beaklike.

The shell also differs from that of Scutellastra
in texture in being more strongly coloured, and in
having distinctive external sculpture, consisting
of strong radials bearing prominent imbricated
scales. Recent, South Africa.

Synonymy—

1891 Patellidea Thiele in Troschel, Das Gebiss der Schnecken,
volume 2, p. 315, Type, by monotypy: Patella granu-
laris Linnaeus, 1758

Patella granularis Linnaeus, 1758

{pl. 64, figs. 4-6; pls. 85-87)
Range—South Africa, the entire coastline from
Port Nolloth in the west to Umpangazi in the east.
Remarks—This common South African species
is easily identified by its scaly external ribbing and
bluish white interior, broadly margined in dark-

brown, and with a reddish brown spatula.

Reeve’s Patella vidua, erroneously recorded
from the Philippines, is a synonym. A photograph
of one of Reeve’s figured specimens (Fig. 22a)
was kindly supplied by Dr. J. D. Taylor, and that
specimen, in the collections of the British Museum
(Natural History), is here nominated lectotype of
vidua.

Description—Shell of moderate size, up to 63
mm. (2% inches) in length, ovate, slightly narrowed
in front, tall-conical, with the apex slightly anter-
ior of the centre. Sculpture of strong, regular,
rounded primary radial ribs, with slightly weaker
intermediates; 1 to 3 intermediates between the
primary radials; all ribs with closely-spaced, im-
bricated, scales, resultant from numerous, lamel-
lose concentric growth lines. Colour: externally
dull light-brown to grey, with the scales paler;
internally bluish white, with a dark-brown, wide,
marginal border, and a reddish brown spatula. In
fully grown examples the border is usually contin-
uous, but in young shells it is interrupted by
bluish white radial streaks, corresponding with
the external radials.

Radula—Formula 3 + 1 + (2+1+2) + 1 + 3. Central
teeth 5, the middle member small and slender,
almost vestigial, the outer pairs much larger, each
with a long, pointed and incurved cusp; pluri-
cuspid lateral with an enlarged top, bearing 4
cusps, of which the second from the proximal side
is largest, and shaped like those of the central
pairs; marginals 3, long, narrow and flexuous,
each with a rudimentary cusp.

Plate 85. Patella (Patellidea) granularis Linnacus. 1758, Figs
1, 2. Platboom. Cape Point, South Atrica. Fig. 3. Cape of

Good Tlope, South Atrica, 37-60 mu., AWBP coll. 42924 &
193.

[01-629]



116 Subgenus Patellidae

A W.B. Powell

Patellidae

Measurements (mm.)—

length width height
63.0 48.0 Sea Point; Mrs. N. Prior
59.0 49.0 C. of Good Hope
49.0 38.0 Platboom
445 36.0 Port Altred
Synonymy—

1758 Pateklla granularis Linnacus, Syst. Nat., ed. 10, p. 782.
1834 Patella granularis L., Quoy and Gaimard, Voy. ‘Astro-
labe’, Zool. vol. 3, p. 341, pl. 70, tigs. 12-15.
Patella granularis 1., Krauss, Sudafr. Moll., Stuttgart,
p. 52
1848 Patella eehinulata Krauss, Sudafr. Moll,, Stuttgart, p. 52,
pl. 3, fig. 15.
1848 Patella natalensis Krauss, Sudafr. Moll., Stuttgart, p. 53,
pl. 3, fig. 10
1854 Patella vidua Reeve, Conch. Iconica, pl 11, figs. 22a, b.
1854 Patella granularis 1., Reeve, Conch. Iconica, pL 14, figs.
3la, b.
1855 Patella morbida Reeve, Conch. Tconica, pl. 25, Higs. 64a,

154

3

1891 Patella (Scutellastra) granularis L., Pilsbry, Man. Conch.,
vol. 13, p. 102, pl. 63, figs. 80-83.

1891 Patellidea granularis L., Thicle (new genus), in Troschel
& Thiele, Das Gebiss der Schnecken, col. 2, p. 315.

1931 Patellidea granularis Linne, (designated type of genus)
Tomlin, Ann. Natal. Mus., vol. 6 (3), p. 417

1932 Patella granularis 1., Turton, Mar. Shells Port Alfred,
p. 166.

Plate 86. Patella (Patellidea) granularis Linnaeuns, 1758, Lee-
totype, here nowinated. of Patella vidua Reeve, 1854, cr-
roneously recorded from the Philippines, but considered to
be synomynous with the South African granularis. The lecto-
type is based upon Reeve's tig. 22a. Photo by courtesy of
Dr. | D Taylor, British Museum (Natural Tistory).

1932 Patella morbida Reeve, Turton, Mar. Shells Port Alfred,
p. 166.

1932 Patella natalensis Krauss, Turton, Mar. Shells Port
Alfred, p. 166.

1932 Patella natalensis echinulata Krauss, Turton, Mar. Shells
Port Alfred, p. 166.

1932 Patella miliaris Turton, Mar. Shells Port Alfred, p. 166.
(non Philippi, 1848)

1932 Patella argenvillei assimilans Turton, Mar. Shells Port
Alfred, p. 167.

1932 Patella alboradiata Turton, Mar. Shells Port Alfred,
p. 167.

1933 Patella tomlini Turton, (nom. nov. pro P. alboradiata
Turton, 1932, non Gumelin, 1791) Journ. Conch., vol.
19, p. 371

1949 Patella granularis Linne, Koch, Ann. Natal Mus., vol. I
(3). p. 503, pL 19, figs. 4-8; text figs. 11,12 (radula).

Types—The types of granularis (Iolotype;
Sloane coll., no. 1013), morbida and vidua (lecto-
type, here selected) are in the Britsh Museum
(Natural Ilistory).

Reeords—SOUTIL AFRICA: Port Nolloth to Umpangazi,
north of Durban (Koch, 1949, p. 503); Saldanha Bay (Dis-
covery 11, 1926); Table Bay (AWBP coll.); Cape of Good 1ope
(AWBP coll. 193); Sea Point (Mrs. N Prior); False Bay (Auck.
Mus.); Platboom, Cape Point (V. Orr, Jan. 1955); Jeffrey’s
Bay (AWBP coll.j; Port Alfred (Auck. Mus.).

Plate 87. Fig. 1. Patella (Patellidea) granularis Linnacus.
South Africa. Radula. Fig. 2. Patella (Olana) eoclilear Borm.
Radula, both from Koch, 1949, p. 504, tig. 12 & p. 499,
fig. 6.
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Subgenus Cymbula H. and A. Adams, 1854
Type (monotypy): Patella compressa Linnaeus, 1758

This subgenus contains two species, the shells
of which are of very different outward appearance,
but nevertheless have a striking sameness in the
radula that is of a distinctive type. The multiple
centrals and the pluricuspid lateral have large
blunt-topped cusps, with strongly raised or
flanged edges. The centrals collectively form a
chevron instead of forming a horizontal line, as in
typical Patella, and thus indicate alliance with the
subgenus Patellona.

The type species is the easily recognised com-
pressa, with its elongated, laterally compressed
shell, adapted to its specialised station on the
stipes of the large kelps, Ecklonia and Laminaria.
Only rarely is this species found attached to rock.
On the other hand, the second species, miniata,
is of normal ovate limpet shape, since it is ex-
clusively a rock-dwelling. Both species are re-
stricted to South African waters.

Synonymy—

1854 Cymbula 11. Adums and A. Adams, The Genera of Re-
cent Mollusca, volume 1, p. 466. Type, by monotypy:
Patella compressa Linnaeus, 1758, [Cymbula Gray.
1821, is an error for Cymbulia Peron and Lesnerr

1810].

Patella compressa Linnaeus, 1758
{pl. 63, fig. 9; Pl. 85, 89)

Range—South Africa, from Port Nolloth in the
west to Danger Point in the south. Records from
turther afield, including one from St. IHelena, are
due to drift, along with large algae, upon which
the species lives.

Description—Shell large, up to 117.5 mm. (4%
inches) in length, thin, elongate-ovate, tall and
narrow, with parallel sides, the apex a little for-
ward of the middle, and curving anteriorly. Sculp-
ture consisting of very numerous, rather unequal,
linear-spaced riblets; margin very minutely crenu-
lated, convex at the sides, and concave at the
ends. Colour: externally dull brownish buff; inter-
nally light pinkish fawn, the central area irregu-
larly clouded with whitish callus.

Radula—TFormula 3 + 1 + (2+142) + 1 + 3. Cen-
tral teeth 5, forming a chevron, the median one

small and very narrow, bearing a simple small
cusp, outer pairs of centrals massive, each with a
broa,d flat-topped cusp, ridged on each side, the
ridges more prominent on the outermost teeth;
pluricuspid lateral with two cusps, each similar to
those of the outer centrals; the three marginals
are small, each with a single simple cusp, outer-
most marginal largest of the three.

Measurements (mm.)—

length width height
117.5 51.0 50.0  Kommetje, Cape Peninsula;
Mrs. N. Prior.
910 5.0 35.0  South Africa; Pilsbry, 1891,
p. 93
53.0 1.0 36.5  South Africa
63.5 35.0 23.0  South Africa
Synonymy—

1758 Patella compressa Linnaeus, Syst. Nat. ed. 10, p. 783.

1834 Patella compressa L., Quoy and Gaimard, Voy. ‘Astro-
labe’, Zool., vol. 3, p. 338, pl. 70, figs. 1-3.

1848 Patella compressa L., Krauss, Siidatr. Moll., Stuttgart,
p. 50

1854 Patella compressa L... Reeve, Conch. lconica, pl. 7, figs.
13a, b.

1854 Patella (Cymbula) compressa L., H. & A. Adams, Gen
Rec. Moll, vol. 1, p. 466

1891 Patella compressa 1., Pilsbry, Man. Conch., vol. 13, p. 93,
pl. 61, figs. 65-70

19 Patclla compressa Linne, Koch, Ann. Natal Mus., vol. 11,
p. 1499, pl. 17, figs. 4-6; text figs. 7.8 (radula).

Records—SOUTIT AFRICA: Port Nolloth to Danger Point
(Koch, 1949, p. 499); Cape Peninsula (AWBP coll. 26039);

Kommetje, Cape Peninsula (Mrs. N, Prior).

Plate SS. Fig. 1. Patella (Cymbula) compressa Linnacus.
South Africa. Radula. trom Koch, 1949, p. 500, fig. S. Fig 2.
Patella (Cymbula) miniata Born. South Atrica Ruadula, trom
Koch, 1949, p. 507, fig. 16.
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Patella miniata Born, 1778
(PL 63, figs. 10, 11; Pls, 88, 90, 91)

Range—South Africa, from Port Nolloth in the
west, eastward to Qolora, near East London, and
Natal.

Remarks—This moderately large, very attractive
limpet is ovate, depressed and relatively thin,
with an intricate pattern of radial streaks and
speckles; it is reddish brown in living examples,
but bleached to bright-pink in shells from beach
drift. Pilsbry (1891, p. 93) was incorrect in as-
suming that miniata is merely a rock-dwelling
ecotype of the kelp living compressa.

Description—Shell rather large, up to 93 mm.
3% inches) in length, strong but relatively thin,
ovate, slightly attenuated in front, rather de-
pressed, and with the apex varying between sub-

central and the anterior third. Sculpture consist-
ing of numerous primary radial cords, with
mostly two radial threads in the interspaces; the
ribbing varies in strength, and may be almost
smooth to sharply-imbricated by dense concen-
tric growth threads. Colour: externally radially
streaked and speckled in reddish brown to bright-
pink, on a white ground; internally silvery pinkish
white, with the external pattern showing through
strongly; spatula white-callused, sometimes tinged
with orange. Living examples are usually en-
crusted.

Radula—Formula 3 + 1 + (2+1+2) + 1 + 3. The
radula stands nearest to that of compressa, the
arrangement of the teeth being the same. The
only noticeable difference between the two is in
the shape of the cusps which have convex cutting
edges in miniata but straight to concave ones in

compressa.

Plate  89. Patclla (Cymbula)  compressa  Linnaeus, 1738,

South Africa, 64-83 mm., AWBP coll. 1403 & 17985,
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Plate
South Africa. Figs. 1, 2.

90. Figs. 1-3. Patella (Cymbula) miniata Born, 1778,

Port Nolloth, 75 mun., AWBP coll.

Measurements (mm.)—

length  width h(’z;Jxl

93.0 715 Natal; Mrs. N Prior.

79.0 66.0 False Bay

5.0 56.5 Port Nolloth

540 13.5 Still Bay

Synonymy

1778 Patella miniata Born, Index Mus. Caes. Vind., p. 436;
1750, Test. Mus. Caes. Vind., p. 420.

1786 Patella pulchra Lightfoot, Cat, }’unlnul Mus., p. 105.

1791 Patclla umbella Gmielin, Syst. ed. 13, p. 3706.

1791 Patella sanguinolenta Gmelin, Syst. Nat., ed. 13, p. 3716.

1798 Patella rosea Roding, Mus. Bolten., vol. 2, p ‘)

1798 Patella rubicunda Roding, Mus. Bolten, \nl 2, p. 9

1848 Patella miniata Born, Krauss, Sudafr. Moll,, Stuttgart,
p. 5L

1854 Patella sanguinans Reeve, Conch. Ieonica, pl. 6, tig. 10

1854 Patella umbella Gmelin, Reeve, Conch. lconica, pl. 9,
figs. 17a, b.

1891 Patella compressa var miniata Born, Pilsbry, Man
Conch, vol. 13, p. 94, pl. 26, figs 7.

1932 Patclla miniate Born, Turton, Mar. Shells Port Alfred,
p. 168

1932 Patella miniata umbella Gmelin, Turton, Mar. Shells
Port Alfred, p. 168.

1932 Patella miniata decorata Turton, Mar. Shells Port Alfred,
p. 169 pl. 39, fig. 1199,

1932 Patella pulchella Turton, Mar. Shells Port Alfred, p. 169,
pl. 39, fig. 1200. (non Blainville, 1525).

1932 Patella alboguttata Turton, M.u‘ Shells Port Alfred,
p. 169, pl. 39, tig. 1202,

1932 Patella dcnseplicata iton, Mar. Shells Port Alfred,
p. 169, pl. 39, fig. 1205.

1932 Patella densestriata Turton, Mar. Shells Port Alfred,
p. 170, pl. 39, fig. 1206,

1933 Patella becki Turton, Journ. Conch., vol. 19, p. 371

nom. nov. 1932, non Blain-

ville, 15825,

pro P. pulchella Turton,

AWRP coll. 26041,

5. Fig. 3. False Bay, 79 mm., /

1942 Patella sanguinolente (sic Gmelin, Tomlin & Stephenson,
Proc. Malac. Soc., Lond., vol. 25, p. 7

1949 Patella miniata Born, Koch, Ann. Natal Mus., vol. 11
(3), p. 506, pl. 21, figs. 1-12; text figs. 15a, b, 16
(radula).

Records—SOUTH AFRICA: Port Nolloth in the west to
Qolor the cast, conmion in the sub-littoral fringe (Koch,
1949, p. 506); Port Nolloth; I‘anw Bay; Still Bay: Port Elizabeth;
Algoa Bay (all AWBP coll.); Natal (Mrs. N. Prior).

Plate 91. Patella miniata Born, 1778, Natal,
South Atrica;
in the collection of Mrs. Nancy Prior of Cape

length of 93 wm. (3% inches).

(Cymbula)
An eatra large and fine example of the species,
Town. It has a
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[These oecasional blank areas occur between
genera and subgenera to permit the insertion
of new material and future sections in their
proper systematie sequence.)
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Subgenus Olana H. and A. Adams, 1854

Type (monotypy): Patclla cochlear Born, 1778

A moderate-sized shell of depressed pear-
shape, with the anterior end laterally constricted
and produced like a spout. The sole species of
this subgenus is restricted to South Africa where
in many places it is so abundant that it forms a
dense mosaic, termed the “Cochlea zone.” A
density of 1,300 examples to the square-yard
has been recorded, and as many as 40 crowded
on top of a single large shell. Almost all large
examples bear several deeply excavated scars,
resultant from superimposed individuals. These
limpets do not appear to move around much, but
merely rotate, so that the head can move in a
circle and the radula crop the algal growth within
its range (See Koch, 1949, pp. 498-499).

Synonymy—

1854 Olana L. and A. Adams, The Genera ot Recent Mol-
lusca, vol. 1. p. 466. Type by wmonotypy: Patella coch-
lear Gmelin, 1791 = Born, 1778.

Patella cochlear Born, 1778
(P 63, figs. 12-14; Pls. 87, 92)

Range—South Africa, from Buffalo River on the
west coast and around the Cape of Good Hope to
Port Edward, Natal.

Description—Shell of moderately large size, up
to 67 mm. (2% inches) in length, solid, depressed,
pear-shaped, with the anterior end much con-
stricted, and produced like a spout. Sculptured
with strong, rather unequal radial ridges that
deeply corrugate the margin. Colour: externally
white to yellowish brown; internally white, tinged
with bluish grey; the spatula fawn, orange-brown,
or clouded with white, and surrounded, except in
front of the head region, with a broad band of
indigo.

Radula—Formula 3 + 1 + (2+1+2) + 1 + 3. The
small, slender, median central tooth, and the two
pairs of multiple centrals form a horizontal line,
as in true Patella, but the massive lateral has
four cusps, two of them large and the other two
much smaller. The cusps are heart-shaped, with
a pronounced groove down the middle; marginals
3, each with a weak cusp.

Measurements (mm.)—(all A. W. B. Powell col-
lection).

length width height
50.0 17.0 Port Altred
43.5 155  Cape Natal
345 6.0 False Bay

Plate 92, Patella (Olana) cochlea Born, 1778, Port Alfred,

South Africa, 66 nun., AWBP coll. 51974
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Patellidae

Synonymy—

1778 Patella cochlear Born, Index Mus. Caes. Vind., p. 437;
1780, Test. Mus. Caes. Vind., pl. 18, fig. 3, p. 420.

1790 Patella cochlear Born, Gmelin, Syst. Nat. ed. 13,
p. 3721

1848 Patella cochlear Born, Krauss, Sudafr. Moll., Stuttgart,
p. 48.

1854 Patella cochlear Born, Reeve, Conch. Iconica, pl. 12,
figs. 24a, b.

1854 Patella (Olana) cochlear Born, H. & A. Adams, Gen.
Rec. Moll., vol. 1, p. 466.

1891 Patella (Scutellastra) cochlear Born, Pilsbry, Man.
Conch,, vol. 13, p. 104, pl. 27, figs. 34, 35.

1949 Patella cochlear Born, Koch, Ann. Natal Mus., vol. 11
(3), p. 498, pl. 19, figs. 1-3; text figs. 5, 6 (radula).

Records—SOUTH AFRICA: False Bay; Sea Point (Mrs. N.
Prior); Port Elizabeth; Cape Natal; Port Alfred (all AWBP
coll.).
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Subgenus Scutellastra H. and A. Adams, 1854

Type: Patella barbara Linnaeus, 1755

Mostly large massive shells with an opaque,
non-iridescent, porcellaneous interior. The exter-
nal coloration is either a uniform spread of
colour, or the pigment may be confined to the
spaces between the radial ribs and show through
to the inside margin to form a narrow border
where the shell is thinnest.

Radula and gill cordon as in typical Patella,
but the median central tooth is usually well-de-
veloped, often as large as the other four centrals.

The range of the subgenus is South Africa, on
across the Indo-Pacific as far east as the Society
Islands, northward to Japan and along the south
coast of Australia. Undoubted fossil occurrences
of the subgenus are cooperi (Powell, 1938) from
the lower Miocene of Motuihi Island, Auckland,
New Zealand, and aurorae Fleming, 1973, from
the middle Oligocene of Mason River, North
Canterbury, New Zealand.

Synonymy—

1854 Seutellastra 11 Adams and A, Adams, The Genera of
Recent Mollisca, vohmue 1, p. 1466, for gorgonica
Hymphrey, pentagona Born and plicata Born. Type,
by subsequent designation. Powell, 1935 Patella gor-
gonica Numphrey “=P. longicosta Lamarck” (sic)=Pa-
tella barbara Linnacus, 1758,

1924 Patellanax Iredale, Proceedings of the Limean Society
ot New South Wales, volume 19, part 3, p. 239 Type,

original designation;  Patella squamifera Reeve,

53

1929 Penepatella hredale, Memonrs of the Queensland Mu-
seurn, volume 9. part 3, p. 276, Type, by original
designation: Penepatella inquisitor Tredale, 1929

by
165

Patella argenvillei Krauss, 1848
(Pl 63, tig. 4; Pls. 93, 96)

Range—South Africa: Port Nolloth on the west
coast, eastward to Qolora, between East London
and Durban.

Remarks—This species is more connmon on the
west coast where it forms concentrated low-tidal
comnunities, termed the Cochlear-argenvillei zone.
It is one of the least variable of South African lim-

pets, easily recognised by its narrowly elongate-
oval, high-conical form, dense regular sculpture,
and dark external coloration, with white lincar
rib interstices.

Description—Shell large, up to 89 mm. (3 inches)
in length, rather solid, oblong-ovate, slightly con-
stricted at the anterior end, high conical, with the
apex subcentral, a little nearer to the anterior end.
Sculpture consisting of very numerous, over 100,
more or less regular, flat-topped radial ribs, with
linear interstices; margin delicately and evenly cren-
ulated. Colour: externally blackish, the rib inter-
stices white; internally white, dark-greyish between
the marginal crenulations, and spatula diffused with
yellowish brown.

Radula—Formula 3+ 1+ (2+41+2) + 1 + 3, Central
teeth consisting of a narrow insignificant middle
member, with a pair of strong, sharply-cusped and
centrally-grooved teeth on cach side; lateral massive,
with an expanded top, bearing four sharp cusps,
the middle two deeply grooved; marginals three,
weakly cusped and slender.

Measurements (mm. )—

length width height

59.0 68.0 520  Table Bay
770 55.0 5 South Africa
63.0 +5 1.0 Port Ehzabeth

Plate 93. Patella (Scutel]
Port Alfred. South Afric:

ra) argenvillei Krauss,
77 un, AWBP coll. 30065,
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Patellidae

Synonymy—

1848 Patella argenvillei Krauss, Sudafr. Moll., Stuttgart, p. 49;
based upon Argenville Conch., 1870, vol. 1, p. 504 and
vol. 3, pl. 3, fig. G.

1854 Patella argenvillii Krauss, Reeve, Conch. Iconica, pl. 10,
figs. 20a, b

1891 Patella (Scutellastra) argenvillei Krauss, Pilsbry, Man
Conch., vol. 13, p. 95, pl. 22, figs. 15, 16; pl. 58, fig. 44.

1949 Patella argenvillei Krauss, Koch. Ann. Natal Mus., vol.
11(3), p. 494, pl 17, figs. 1-3; text figs 1, 2 (radula).

Records—SOUTH AFRECA: Table Bay (AWBP coll.); False
Bay (AWBP coll); Sea Point (Mrs. N. Prior); Port Elizabeth
(Auck. Mus.); Port Alfred (AWBP coll.).

Patella barbara Linnaeus, 1758
(PL 65, figs. 1-3; Pls. 94-96)

Range—South Africa, the whole length of the
coastline from Port Nolloth in the west to Umpan-
gazi in the east.

Remarks—This is a large, solid, ovate liinpet,
varying greatly in height, but always strongly
radially ridged, resulting in a deeply corrugated
margin. The coloration is buff to pale brownish
externally and white within, except for the spatula,
which is often blotched with reddish brown.

Description—Shell rather large, up to 95 mm. (3%
inches) in length, of only moderate height and
weight in its younger stages but tall and crass in
mature examples, narrowly to broadly ovate, with
the apex near central. Sculpture variable, but always
strongly and coarsely radially ribbed, their terminal
points corrugating the margin, sometimes almost as

strongly as in longicosta. Radial ribs carinated and
of varying strength, from 10 to 20 primaries and 1 to
4 secondaries in the interspaces, the whole rendered
noticeably scabrous by close set, lamellose, concen-
tric growth marks. The posterior end of the shell
usually has 5 ribs much stronger than the rest.
Colour: externally dull-buff to light yellowish
brown; internally whitish, often with a narrow,
pale-fawn, marginal border; spatula either irregu-
larly blotched with reddish-brown, or callused
over with white. A variable species, as shown by
the lengthy synonymy.

Radula—Formula 3+ 1 + (2+1+2) + 1+ 3, similar to
that of both longicosta and cochlear in the form of
the massive lateral, which has an expanded head,
bearing three cusps, the middle one much the larger,
and there is an incipient fourth cusp on the outer
side. The five centrals have the middle member
small and slender, with a minute vestigial cusp,
but the cusps of the outer pairs of centrals, and
the middle member of the laterals have broad flat
tops, with ridged margins, marginals 3, slender,
flexuous, and each with a weak cusp.

Measurements (mm.)—

length width
95.0 81.0 37.0

height

Buluga Bay, East London;
Mrs. N. Prior

95.0 70.0 31.0  var. ovalis Pilsbry, 1891, p. 97
84.5 61.5 315 Still Bay

79.0 58.0 380  C. of Good Hope

79.0 62.0 225  Port Alfred

72.0 60.0 970 Pilshry, 1891, p. 96

Plate 94 Patella (Scutellastra) barbara Linnaeus, 1758, Port

Altred. South Africa, 76 mm.. AWBY coll. 30063
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Synonymy—

1758
1778
1756
1786
1791
1791
1819
1819

1848
1848

1854
1891
1891

1932

1932
1932
1932
1932
1932
1932
1932
1932

1932

Plate
Mossel Bay, Cape Peninsula, South Atriea, 66 win.,

Patella barbara Linnaeus, Syst. Nat., ed. 10, p. 782.

Patella plicata Born, Mus. Caes. Vind., p. 433; 1750, Test.
Mus. Caes. Vind., p. 417, pl. 18, fig. 1.

Patella fungoides Lightfoot, Cat. Portland Mus., p. 55.

Patella gorgoniea Lightioot, Cat. Portland Mus., p. 105.

Patclla pliearia Gmelin, Syst. Nat., ed. 13, p. 3708.

Patella eypria Gielin, Syst. Nat., ed. 13, p. 3698.

Patella barbata Lamarck, Anim. sans vert., vol. 6 (1),
p. 326.

Patella spinifera Lamarck, Anim. sans vert., vol. 6 (1),
p. 326

Patella barbara L., Krauss, Sudafr. Moll., Stuttgart, p. 45.

Patellaa obteeta Krauss. Sudafr. Moll,, Stuttgart, p. 47,
pl. 3, fig. 11

Patella plicata Born, Reeve, Conch. Iconica, pl. 9, figs.
16a, b.

Patella (Seutellastra) barbara L., Pilsbry, Man. Conch.,
vol. 13, p. 96, pl. 15, figs. 1, 2; pl. 39, tigs. 50-33.

Patella (Seutcllastra) barbara var. ovalis Pilsbry, Man.
Conch., vol. 13, p. 97, pl. 60, figs. 56-38.

Patella barbara L., Turton, Mar. Shells Port Alfred, p. 163,
sp. 1162,

Patella barbara plicata Born, Turton, Mar. Shells Port Al-
fred, p. 163.

Patella whitechurchi Turton, Mar. Shells Port Alfred, p.
164, pl. 37, fig. 1165.

Patella thetis Turton, Mar. Shells Port Alfred, p. 164, pl.
37, fig. 1166

Patella hera Turton, Mar. Shells Port Alfred, p. 164, pl. 37,
fig. 1167

Patella amphitrite Turton, Mar. Shells Port Alfred, p. 164,
pl. 37, fig. 1168

Patella amphitrite var. bruneseens Turton, Mar. Shells
Port Altred, p. 164, pl. 37, fig. 1169

Patella decemeostata var. major Turton, Mar. Shells Port
Alfred, p. 165, pl. 35, fig. 117}

Patella nympha Turton, Mar. Shells Port Alfred, p. 165,
pl. 38, tig. 1174

Patella sowerbyi Turton, Nar. Shells Port Altred, p. 166,
pl. 38, fig. 1176.

1949 Patella barbara Linne, Koch, Ann. Natal Mus., vol. 11 (3),
p. 496, pl. 18, figs. 1-12; text figs. 3a, b, 4 (radula).

Records—SOUTH AFRICA: whole length of coastline from
west to east (Koch, 1949, p. 496); Table Bay (Auck. Mus.
3081); Cape of Good Tope; Still Bay; False Bay; Port Al-
fred; Cape Natal (all AWBP coll.).

Patella longicosta Lamarck, 1819
(PL. 65, figs. 5-7; Pls. 95, 96)

Range—South Africa, from Oudekraal,
side of Cape Peninsula, eastward to Umpangazi,
north of Durban.

Remarks—This species is easily recognised by its
depressed star-shape, with the primary ribs extend-
ing well-beyond the margin, which is narrowly bor-
dered in black. This species occurs commonly in the
lower Balanoid and Cochlear zones.

Description—Shell rather large, up to 76 mm. (3
inches) in length, solid, depressed, stellate, very
strongly sculptured with sharply carinated, radial
ridges, that project well-beyond the margin, seven
of them much stronger than the rest; apex at an-
terior third to submedian. Colour of exterior dull-
black, when not eroded, to a rusty-brown; interior
bluish white, with a narrow black margin, and a
yellowish brown spatula, the latter clouded with a
white callus in senile specimens.

Radula—Formula3+1+ (2+1+2) + 1 + 3, somewhat
similar to that of cochlear in the form of the cusps,
which are leaf-shaped with a median groove, and in
the massive lateral that has four cusps.

west

1819
AWBP

95. Patella (Seutellastra) longicosta Lamarck,

coll. 42429,
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Patellidae

Measurements (mm.)—

length width height

75.5 75.5 23.0  False Bay

70.0 64.0 18.0  False Bay

61.0 56.0 120 Cape Peninsula
Synonymy—

1819 Patella longicosta Lamarck, Anim. sans vert., vol. 6 (1),
). 326.

1542 Patella longicosta Lant., Reeve, Conch. Syst., vol. 2, p. 15,
pl. 136, fig. 6.

1848 Patella longicosta Lam., Krauss, Sudafr. Moll., Stuttgart,
p- 1S

1854 Patella longicosta Lam., Reeve, Conch. Iconica, pl. 6, figs.

1la, b.

1891 Patella (Scutellastra) longicosta Lam:
Conch., vol. 13, p. 107, pl. 28, figs. 37

¢, Pilsbry, Man.
35

7

Plate 96. Fig. 1. Radula ot Patella (Scutellastra) barbara
Linnaeus . 2. Patella (Scutcllastra) longicosta Lamarck
Fig. 3. Patella (Scutcllastra) argenvillei Krauss. Fig. 4.
Patella (Scutellastra) tabularis Kranss. South Africa. Radulae,
all from Koch. 1949,

1901 Patella decemcostata F.. A. Smith, Journ. Conch., vol. 10,
p. 106, pl. 1, fig. 22.

1932 Patclla longicosta Lam., Turton, Mar. Shells Port Alfred,
p- 161, pl. 37, fig. 1145.

1932 Patclla longicosta intermedia Turton, Mar. Shells Port Al-
fred, p. 161, pl. 37, fig. 1146.

1932 Patella multilirata Turton, Mar. Shells Port Alfred, p. 161,
pl. 37, tig. 1147,

1932 Patella tabularis Krauss, Turton, Mar. Shells Port Alfred, p.
161. (non Krauss, 1848: in part, smaller of two examples).

1932 Patella tabularis angulosa Gwelin, Turton, Mar. Shells
Port Alfred, p. 161, sp. 1150. (non Gmelin, 1791).

1932 Patella tabularis monopsis Gmelin, Turton, Mar. Shells Port
Alfred, p. 162. (sic; non monopis Gmelin, 1792).

1932 Patella tabularis squamosa Gmelin, Turton, Mar. Shells
Port Alfred, p. 161, sp. 1149. (non Gmelin, 1791).

1932 Patella granatina Linn. Turton, Mar. Shells Port Alfred,
p. 163, sp. 1161. (non Linnacus. 1758).

1932 Patella decemcostata E. A. Smith, Turton, Mar. Shells Port
Alfred, p. 165.

1932 Patella albanyana Turton, Mar. Shells Port Alfred, p. 165,
pl. 38, fig. 1175.

1933 Patella longicosta kowiensis Turton, Journ. Conch., vol. 19,
p- 371; nom. nov. pro P. longicosta intermedia Turton,
1932, non Knapp, 1857.

1942 Patella longicosta Lam., Tomlin and Stephenson, Proc.
Malac. Soc., Lond., vol. 25, pp. 1-9.

1949 Patella longicosta Lam., Koch, Ann. Natal Mus., vol. 11 (3),
p. 504, pl. 20, figs. 6-13; text figs. 13a-¢, 14 (radula).

Records—SOUTH AFRICA: Capce Peninsula (AWBP coll.);
Kommetje, Cape Peninsula (Mrs. N. Prior); Mossel Bay, Cape
Peninsula (V. Orr, 1955; ANSP); False Bay (AWBP coll.); Still
Bay (Auck. Mus.); Stmon's Bay (V. Orr, 1955; ANSP); Port Eliza-
beth (Auck. Mus.); Cape Natal (AWBP coll.); Port Alfred (AWBP
coll.).

Types—The type series of three examples of longi-
costa is in the Muséum D’Histoire Naturelle de
Gendve.

Patella tabularis Krauss, 1848
(PL 66, fig. 5; Pls. 96, 97)

Range—South Africa, from Cape Peninsula east-
ward to Port St. John's.

Remarks—This is the largest of the South African
limpets; it somewhat resembles kermadecensis but
has much more prominent radial sculpture. The
species inhabits the sub-littoral fringe, and does not
occur in dense communities (Koch, 1949, p. 509).

Description—Shell very large and massive, up to
147.5 mm. (5% inches) in length, broadly ovate, mod-
erately elevated, and with the apex anterior to the
middle. Sculpture heavy and coarse, consisting of
9, 10 or more heavy, foldlike, radial ribs, and nu-
merous secondary ribs of several sizes, the whole
imbricated by dense lamellose growth lines; margin
deeply and somewhat irregularly scalloped. Colour:
exterior dull reddish or rusty-brown; interior porcel-
lanous-white, with a moderately wide border of
reddish brown, being the external colour showing
through at the thinner margin; spatula not differen-
tiated by colour.
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Plate 97, Patella (Scutellastra) tabularis Kranss, 1545 Port
Allred, South Africa, 115 m., AWBP coll. 30062.

Measurements (mm.)—

length width height

1475 125.5 50.0 Buluga Bay, East London;
Mrs. N Prior

127.0 111.9 16.0  South Africa

114.0 95.0 32.0 Cape Point

S1.0 685.0 205 Port Alfred

Radula—Formula 3 + 1+ (2+142) + 1 + 3. Central
teeth consisting of a slender, almost vestigial, middle
member, flanked by pairs of large, blunt-cusped

teeth; lateral massive, with an expanded head, bear-
ing four cusps, the middle pair the stronger; mar-
ginals three, narrow and slender, each with a weak
cusp.

Synonymy—

1848 Patella tabularis Krauss, Sudatr. Moll., Stuttgart, p. 47,
pl. 3, fig. 8.

1854 Patella rustica 1.., Reeve, Conch. fconica, pl. 5, figs. Sa, b.
(non Linnaeus, 1758).

1891 Patella (Scutellastra) tabularis Krauss, Pilsbry, Man
Conch., vol. 13, p. 105, pl. 16, tigs. 9, 10.

1891 Patella (Scutellastra) patriarcha Pilsbry, Man. Concli| vol.
13, p. 105, pl. 64, figs. 81, S5; pl. 65, tig. 86.

1932 Patella rustica L. Turton, Mar. Shells Port Alfred, p. 162,
sp. 1151,

1932 Patella tabularis Krauss, Turton, Mar. Shells Port Alfred,
p- 161, sp. 1148 (in part; larger of two specimens).

1932 Patella obtecta Krauss Turton, Mar. Shells Port Alfred,
p. 162, sp. 1155. (non Krauss).

1932 Patella patriarcha Pilsbry, Turton. Mar. Shells Port Alfred,
p. 162, sp. 1153.

1942 Patella tabularis Krauss Tomlin and Stephenson, Proc.
Malac. Soc., Lond. vol. 25 (1), p. 5.

1949 Patella tabularis Krauss, Koch, Ann. Natal Mus., vol. 11 (3),
p. 509, pl. 22, tigs. 3-11: text tigs. 19a. b, 20 (radula).

Types—The type of tabularis is in the Stuttgart Mu-
scum, formerly the Naturalien Cabinet.
Records—SOUTH AFRICA: Cape Peninsula to Port St. John's

(Koch, 1949, p. 309); Cape Point (AWBP coll): Port Alfred
(AWRP coll.); Buluga Bay. East London (Mrs. N. Prior}.

Patella exusta Reeve, 1854
(PL9S, tig. 1. PL 104 fig. 3)

Range—Mauritius.

Remarks—The typical subspecies seems to be
confined to Mauritius, although the wider-rang-
ing subspecies pica Reeve, sometimes occurs
along with it. The distinctive character of exusta
is the dull-black, thick outer layer of the shell,
which also produces the narrow, black internal
border. It is unfortunate that the better known
name, chitonoides has to fall as a synonym of
exusta.

Description—Shell of inoderate size, up to 54 .
(2% inches) in length, solid, rather depressed, elon-
gate-ovate, and decidedly narrowed anteriorly.
Apex subcentral to about the anterior third.
Sculpture consisting of about 20 narrow sharply
raised primary radial ribs, and 3 or 4 weak radial
threads in the wider interspaces, over the post-
erior half of the shell. The margin is broadly and
shallowly corrugated. Colour of exterior, when
not encrusted or abraded, uniformly dull black;
interior pale bluish to pinkish white, with a nar-
row black margin. The spatula is weakly defined,
and sometimes partly clouded by a pale fawn
callus.
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Patellidae

Measurements (mm.)—

length width height

54.0 38.0 13.0  syntype of chitonoides

53.0 4.0 140 lectotype of exusta

48.0 38.0 16,0 Mauritius

47.0 3775 115 lectotype ot ehitonoides

15.0 35.0 125 Mauriting
Synonymy—

1854 Patella exusta Reeve, Conch. Teonica, pl. 15, figs. 35a, b.
(locality unknownj.
1854 Patella chitonoides Reeve, Conch. Tconica, pl. 21, figs. 52a,
b. (locality unknown). Dec. 1854,
1891 Patella (Seutcllastra) exusta Reeve, Pilsbry, Man. Conch.
vol. 13, p. 98, pl. 24, figs. 9, 10,
1891 Patella (Seutellastra) pica torm ehitonoides Reeve, Pilsbry,
Man. Conch.. vol. 13, p. 98, pl. 26, figs. 28, 29.
Types—The types of both exusta and of chito-
noides are in the British Museum (Natural History).
That of exusta consists of three syntypes glued to a
tablet. One of these, measuring 53 x 44 x 14 mm.,
matches Reeve’s figure, pl. 15, fig. 35, and is here
nominated lectotype. The other two specimens on
the tablet are the Californian Acmaea pelta Esch-
scholtz, and may have been added later than Reeve.
The type series of chitonoides also consists of three
syntypes, and the one matching Reeve's tig. 52,

b
(
¢

Plate 98, Fig. 1. Patella (Scutellastra) exusta Reeve, 18551
Mauritius, 48 mm., AWBP coll. 628, Tigs. 2-1 Patella
(Seutellastra) exusta subspecies pica Reeve, 1854, Fig. 2.
Maoritivs, 38 wnn, AWBP coll. 627, Figs. 3.4 Mahd,
Seyclielles, 4215 . AWBP coll. 46135

measuring 47 x 37.75 x 11.5 mm. is here nomi-
nated lectotype.

Records—Locality unknown for the types of both exusta
and chitonoides. NJAURITIUS: (AWBP coll.); Vacoas Point,
3 niiles south of Mahebourg (Ruth Ostheimer and Virginia
Orr, Nov. 20, 1960)

Patella exusta
subspecies pica Reeve, 1854

(PL 98, figs. 2-4)

Range—Islands of the Indian Ocean, Mauritius to
Seychelles.

Description—Shell of similar size and shape to
exusta typical, being elongated and noticeably nar-
rowed anteriorly, but the coloration is different, for
instead of the whole of the outer surface being
black, that colour is confined to radiate lines or
streaks, often short and intermittent, and present
only in the primary rib interstices, the rest of the
exterior of the shell being white. Internally the shell
is porcellanous-white with the spatula irregularly
stained orange-brown, and at the margin the dark
external pattern shows through, forming an inter-
niittent narrow border.

Measurements (mm.)—

length width height
38.00 110 lectotype
37.25 10.0  Mlauritius

36.25 105 Mahc, Seychelles

30.00 6.5 MNlauritius

26.00 5.0  Seychelles
Synonymy—

1854 Patella piea Reeve, Conch. Iconica, pl. 19, figs. 45a-¢

1891 Patella (Sc ut(’llmha) pI('ﬂ Reeve, Pilsbry, Man. Conch.,
vol 13, p. 97, pl. 22, figs. 9, 10, 13, 14; pl. 59, figs. 17
19 (not pl. 26, figs. 28, 29).

1863 Patella moreli Deshayes, Cat. Moll. Réunion, p. 43, pl. 6,
fig. 13.

1863 Patella levata Deshayes, Cat. NMoll. Réunion, p. 44, pl. 6,
fig. 14,

Reeords—"South Seas” (type); NAURITIUS: (AWBP coll.);
Nacoas Point, 3 miles south of Mahebourg (Ruth Ostheimer and
Virginia Orr, Nov. 1960). SEYCIHELLES: (AWBP coll.);
Mahé (AWBP coll.); Frigate Island (AWBP coll.). REUNION:
(Deshayes, 1863).

Types—The type series of pica is in the British
Museum (Natural History) and consists of three syn-
types mounted upon a tablet. The one measuring
49.5 x 38 x 14 mm. is here nominated lectotype.
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Patella flexuosa Quoy and Gaimard, 1834
(PL 65, figs. 8, 9; Pls. 99, 104)

Range—Andaman Islands and the tropical Pa-
cific as far east as the Tuamotu Islands.

Remarks—This exceedingly variable species has
had many names, and unfortunately the one
under awhich it has usually appeared, stellacformis
Reeve, 1842, must fall as a synonym of the earlier
flexuosa Quoy and Gaimard, 1834.

The species is intertidal and a shallow-water
dweller, living attached to coral rock, or some-
times upon the outer and inner surfaces of large
shells. Examples living attached to shells tend to
be of lighter build, and of more circular outline

than those from coral-rock faces, but that is not
invariably so, and all manner of shapes, sculpture
and coloration is encountered, irrespective of
station.

The species varies between 14 mun. and 41
mm., is circular to elongate-ovate in shape, may
be almost flat to moderately clevated, thin or
solid. The strength of the external ribbing deter-
mines the degree to which the margin is scal-
loped. The exterior is dull-white, sometimes spar-
ingly speckled, lined, or with zigzag dark-brown
markings in the rib interstices, but the outer
surface is usually lime-encrusted. The interior is
porcellanous, more or less white, and the spatula

Plate 99 Figs. 1-9. Patella (Scutellastra) flexuosa Quoy &
Gatmard, 1834, Fig. 1. Rouw Island, Aoeri Islands. West
New Guinea (stellaeformis form), 30 nun., AWBD coll. 39227
Figs. 2 3. Michachnas Cay. off Cuairns, North Queensland,
20-34 . (topotypes of inquisitor), AWBP coll. 46062

Fig. 4 New
AWBP coll
AWBE coll 204
1335

31w (topotype of intraurea)
5, 6. Wake Islaed, 31-34 i
s, 7.8, Paea. Tahiti. Society Islands,
3 . (pawmotensis form), AWBP coll. 115, Fig. 9
Bikini Iskand. Marshall Islands, 35 mn, AWBP coll. 48226
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may be white, yellowish, orange-brown, or some-
times dark-slate.

Description—Shell rather small, up to 42 mm.
(1% inches) in length, typically roundly-octagonal,
with the apex nearly central, sculptured with 8 or
9 rounded radial folds that project strongly at the
margin. The entire surface, folds and interstices
alike, is densely sculptured with secondary, crisp,
scabrous to spinose cords. In some forms the pri-
mary and secondary radials become nearly equal,
in which cases the octagonal outline is modified
to a crenulated oval. Colour as described under
remarks.

Radula—Formula 3 + 1 + (2+1+2) + 1 + 3, very
similar to that of exusta pica and kermadecensis.
Prashad and Rao figured the radula of their
‘tara,” which compares closely with the radula of
a Cook Islands specimen. Prashad and Rao con-
sidered their species to be related to the South
African granularis, but in that species the cusps
are better formed, parrot-beaklike, and the shell
is quite unlike the flexuosa group in form, size,
texture and coloration.

Measurements (mm.)—

length width height
41.0 35.0 17.5  Fakarawa, Tuamotus
39.0 30.0 9.5 Tokorava, Tuamotus
33.0 30.0 5.0 Michachnas Cay (type of

inquisitor)

28.0 9.0 Aoeri Ids.. W. New Guinea
— — Vanikoro Id. (type of flexuosa),
10 lignes.
16.0 15.0 110 Michaelmas Cay (type of
arreeta)
140 12.0 3.5 Andaman Islands (type of tara)

Synonymy—

1834 Patella flexuosa Quoy & Gaimard, Voy. Astrolabe, Zool.,
vol. 3, p. 344, pl. 70, figs. 9-11

1842 Patella stellacformis Reeve, Conch. Syst., vol. 2, p. 15,
pl. 136, fig. 3.

1846 Patella  paumotensis Gould, Proc. Boston Soc. Nat.
Iist., vol. 2, p. 150.

1851 Patella pentagona Born, Reeve, Conch. Iconica, pl. 20,
tigs. 48u-c.

1851 Patella eretacea Reeve, Conch. Iconica, pl. 21, figs.

53a. b.

1891 Patella  stellaeformis  Reev Pilsbry, Man. Conch.,
vol 13, p. 980 pl. 17, figs. 7: pl. 61, tigs. 62-65.

1891 Heleioniseus flexuosus Q. and G, Pilsbry, Man. Conch.,
vol. 13, p. 130, pl. 66, figs. 96-98

1929 Penepatella  inquisitor  Iredale, Mem. Queensl. Mus.,
vol 9, pt. 3, p. 276, pl. 31, tigs. 17, 18,

1929 Penepatella  arreeta  Iredale.  Mem
vol. 9. pt. 3, p. 276, pl. 31, figs. 21, 22

1929 Penepatella  intraurea  Iredale, Mem. Queensl. Mus.,
vol. 9, pt. 3, p. 276,

1933 Patella (Scutellastra) stellaeformis tuamotuensis Daut-
senberg & Bouge, Jouwrn. Conchyl, vol. 77, p. 417,
emendation pro pawmotensis Gould, 1546,

1934 Patella (Patellidea) tara Prashad & Rao, Rec. Indian
Mus., vol. 36 (1), p. 1, pl. 1, figs. la-c, 2.

Queensl.  Mus.,

Types—The type of flexuosa should be in the
Museum National d’ Histoire Naturelle, Paris;
three syntypes of cretacea are in the British
Museum (Natural History); two syntypes of
paumotensis are in the United States National
Museum; the holotypes of inquisitor, arrecta and
intraurea are in the Australian Museumn, Sydney,
and the holotype of tara is in the Indian Mu-
seum, Calcutta.

Reecords— ANDAMAN ISLANDS: S. Corbyn’s Cove, Port
Blair, on Trochus nilotieus Linn. (Prashad & Rao). INDONES-

IA: Keledjitan, Bantam, Java (USNM). WEST NEW GUINE
reef off Rouw Island, Aoeri Islands (ANSP. Exped., 24 Feb,

Plate 100 Figs. 1, 2. Patella (Seutellastra) flexuosa sub-
species optima Pilsbry, 1927, Fig. 1. Osumi, Japan, 93.5
., AWBP coll. 34004 Fig. 2. Wuki, Satsuma, Japan,
18 e, AWBP coll. 204724
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AWBP coll.); Pai Island, Mios Woendi, Padaido Is-
(ANSP). PHILIPPINES: Talin Bay, Batangas, Luzon
(/\\SP) Iba, Zambales, Luzon (ANSP). PALAU ISLANDS:
Eil Malk Island (ANSP). MARIANAS: Guam, Saupon Point
(AWBP coll.); Port Merizo (ANSP); Lagunan Tanapag, Saipan
(ANSP). WAKE ISLAND: (ANSP); (AWBP coll). LINE IS-
LANDS: Palmyra Island (USNM); (Bishop Mus.); (AWBP
coll.); Washington Island (Bishop Mus.); Christmas Island
(Bishop Mus.); Jarvis Island (ANSP). MARSIIALLS; Enyu
Island, Bikini (USNM); N.W. end Bikini Island (USNM);
Kabelle Island, Rongelap (USNM); Wotho Island (USNM).
SOLOMON ISLANDS; Bumana (AWBP coll); Malaita Island
(AWBP coll.). SANTA CRUZ ISLANDS: Vanikoro (type of
flexuosa). NEW HEBRIDES: Pango Point, S. W. Efate, inter-
tidal, on coral (W. O. Cernohorsky, 3-9-1970). N. W. AUS-
TRALIA; near Broome (Aust. Mus.). NORTH QUEENS-
LAND; Piper Island (Aust. Mus.); Masthead Reet (Aust
Mus. C. 18967); Michaelmas Cay, off Cairns, on or inside of
Tridacna shells (types of inquisitor and arrecta; Aust. Mus.).
NEW CALEDONIA (type of intraurea; Aust. Mus.); (AWBP
coll.). LOYALTY ISLAND; (AWBP coll.); Litu Island (USNM).
FIJI ISLANDS: fringe reef, Korolevu, Viti Levu Island
(ANSP). TONGA ISLANDS: (AWBP coll). SAMOA: Pango
Pango Ilarbor (Aust. Mus.); Ninatou Island (USNM); Ofu
Island (ANSP); (AWBP coll). COOK ISLANDS: Rarotonga
(AWBP ¢ol outer reef, near Muri, Rarotonga (L. Price,
1965). AUSTRAL ISLANDS: Rurutu Island (ANSP). SOCI-
ETY ISLANDS; Tahiti (type of cretaeea); Paca (AWBP coll);
Atine Di Punaauia, seaward edge of reet (R. Robertson,
1952; A . Wooof Tautira Village (ANSP). TUAMOTU
\[{(”H’P Fakarawa Island (USNM); (AWBP coll.);
Tokorava (AWBDP  coll); Raroia Island (ANSP);
Makatea IsLm(l (USNM).

Patella flexuosa
subspecies optima Pilsbry, 1927

(PL 65, tig. 10; pl. 100)

Range—Japan, Amami Islands and Ryukyu
Islands.

Remarks—This shell, here considered to be a

temperate subspecies of the tropical flexuosa, is
extremely depressed, especially in its juvenile
form, and at all stages of growth the prominent
marginal lobes are a characteristic. Also, it attains
a very much larger adult size than any other form
of flexuosa.

Description—Shell large, up to 934 mm. (3%
inches) in length, solid, very depressed, elongate-
ovate, gradually narrowed in front, apex varying
between subcentral and the anterior third. Sculp-
ture consisting of from 9 to 11 broad radial folds,
that give a prominently lobed outline to the
margin. The whole surface is crowded with nar-
row rounded radials that are rendered scabrous
by concentric growth lines. Colour of exterior
greyish to pale orange, with maroon to dark
purplish-brown stripes in the interspaces of the
radial folds. Interior porcellanous-white, the spat-
ula clouded here and there with cinnamon-brown.
Margin of shell with a narrow, semitransparent
amber-coloured border, showing brownish macu-
lations corresponding to the external pattern.

Measurements (mm.)—

length width height
93.5 70.0 16.00  Osumi, Japan
92.0 72.0 16.0  Kakushimu, Japan
54.0 60.0 15.0  holotype
36.0 +41.5 8.0 Waki, Japan
40.0 32.5 5.0  Waki, Japan
Synonymy—

1927 Patella  stellueformis  optima  Pilsbry, The Nautilus,
vol. 40, no. 4, p. 138; not figured.

1964 Penepatella optima Pilsbry, Ilabe, Shells of Western
Pacific in colour, vol. 2, p. 7, pl. 3, fig. 1.
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Plate 101, Geographical distribution ol Patella (Scutellastra)
exusta Reeve, Patella (Seutellastra) exusta subspecies pica

Reeve, Patella (Scutellastra) flexuosa Quoy & Guimard, and
Petella (Scutellastra) flexuosa subspecies optima Pilsbry
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Records—]JAPAN: Yakushima, Osumi (type); Suwanose-
jima, Osumi (AWBP coll.); Waki, Kyushu Island (AWBP coll.).
Amaini and Ryukyu Islands (Habe, 1964).

Types—The holotype is in the Academy of
Natural Sciences of Philadelphia. No. 98023,

Patella kermadecensis Pilsbry, 1894
(PL 66, fig. 1; Pls. 102-101)

Range—Kermadec Islands

Remarks—This species is restricted to the Ker-
madec group, and is the second largest known
living member of the Patellidae, sometimes at-
taining a length of seven inches, and exceeded in
size only by the tropical West American Patella
(Ancistromesus) mexicana.

The white porcellanous interior, and orange
border of the shell, as well as its broadly ovate
shape, readily distinguish kermadecensis.

Description—Shell very large and massive, up to
174 mim. (6% inches) in length, broadly ovate, but
slightly narrowed in front, apex almost central,
and dorsal slopes almost straight. Sculpture con-
sisting of a dense coverage of narrow radial ribs,
all rendered weakly scabrous by concentric
growth lines. The primary radials number from
35 to 50, and the secondary ones, which are al-
most as strong, number from 3 to 5 for each inter-
space. The margin is broadly and shallowly
scalloped, corresponding to the interspaces of
the primary radials. Colour of exterior dull-orange;
interior porcellanous-white, with a narrow mar-
gin, that varies from pale to bright orange, and
very occasionally is dark greenish-brown. The
muscle impression is mostly dull cream, but
occasionally it is greenish. Young shells have the

spatula fawn to pale orange-brown, and the or-
ange border to the shell, varying from plain or-
ange or radially streaked to almost continuously
blotched with brown. The greenish muscle im-
pression is present only in shells that have been
thinned by external erosion.

Radula—Formula 3 + 1+ (2+1+2) + 1 + 3. Radula
very short and folded back upon itself at the end,
as in typical Patella. There are five central teeth
in a horizontal row, the median one shorter,
narrower, and much smaller than the other four;
all five bear blunt chisel-shaped cusps. The lateral
is massive, with a broad head, bearing three fused
chisel-shaped cusps. The three semitransparent
marginals are small, elongated and narrow, each
with a small blunt cusp.

Animal—As in Patella vulgata, the gill cordon is
continuous, not interrupted by the head as in
Cellana, and the cephalic tentacles are short and
broadly conical, with the eye in a pit at the outer
base.

Measurements (mm.)—

length width height
174.0 160.0 — Oliver, 1915, p. 510
153.0 7.0 510 Raoul Island

137

148.5 Rooul Island

136.0 Raoul Island

1235 108.0 Raoul Island
Synonymy—

1894 Patella  (Scutellastra)
Nautilus, vol. 7, p. 109.

1894 Patella kermadecensis Pilsbry, Taylor, The Nautilus,
vol. 7, p. 142,

1894 Patella pilsbryi Brazier, Proc. Linn. Soc. N. 8. W., vol
9, ser. 2, p. 183 (disputed locality, substituted South
Africa, and renamed species).

kermadecensis  Pilsbry,  The

Plate 102, Patella (Scutellastra) kermadecensis Pilsbry. 1894

Raoul Island, Kermadec Islands, 123.5 inm., AWBP coll. 207,
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1894 Patella kermadeeensis Pilsbry, Proc. Acad. Nat. Sci.
Phila. pp. 208212, pls. 7, 8 (Kermadec locality con
firmed)

1895 Patefla (Scutellastra) kermadeeensis Pilsbry, Cheese-
man, Proc. Linn. Soc. N. S W.. vol. 10, ser. 2, pp.
221-223 (Kermadec locality confirmed).

1902 Patella kermadeeensis Pilsbry, Suter, fourn. Malac,,
vol. 9, p. 111, pl. 8 (animal and dentition).

1915 Scutellastra  kermadecensis  Pilsbry,  Oliver,
N. Z. Inst., vol. 47, p. 510.

Types—The type specimens are in the Academy
of Natural Sciences of Philadelphia.
Reeords—KERMADEC ISLANDS: Raoul (Sunday Island)

(tvpe): Raoul, Mucaulay, and Curtis Islands, also French

Rock (Oliver, 1915); Raoul Island (Auck. Mus.); (AWBP coll.);

north and cast coasts of Raoul Island, also Meyer Islet (Cheese-

man, 1895).

Trans.

Patella aurorae Fleming, 1973
(P1 105)

Range—New Zealand; Mason River, north of
Waiau, North Canterbury, in a boulder derived
from the Isolated Till Limestone of Duntroonian
Oligocene age.

Remarks—This large and massive New Zealand
fossil limpet is an obvious forerunner of the Recent
kermadecensis, now confined to the Kermadecs,
which in turn is related to the Melanesian tuco-
piana. These isolated occurrences, both in time
and in location, suggest that this group of limpets
once had a considerable geographical range.

Plate 103, Figs. 1-5. Patella  (Sentellustra)  kermadeee
Pilsbry, 1894, Raoul Kland, Kermadee Islands, Young stages
in ascending order of size, trom Fig. 10 length 30 . to
Fig. 5. length 67 mm. Figs. 2 and 5 have a plain orange
border. Figs. 1, 3 and 4 have the orange border streaked
with dark-Drown. Figs. 3 and 4 are elevated, but Fig. 5 is
very depressed. AWBP coll. 207, 17764 and 25116

The Oligocene fossil, compared with the Recent
kermadecensis is less noticeably narrowed in
front, has the apex nearer to the anterior margin,
and the sculpture is very much stronger.

These differences are here considered to war-
rant full specific, rather than subspecific status
for aurorae.

Description—Shell very large and massive, up
to 200 mm. (S inches) in length, broadly ovate
and moderately elevated, height a little Tess than
one third that of the length. Sculpture coarse,
consisting of about 32 strong primary radials and
4-6 sccondary radials in each interspace. Apex
about two fifths the length, from the anterior end,
which is only slightly narrowed.

Measurements (mm.)—

length width height
180 150 75 holotype
200 — — paraty pe

Types—Holotype and paratype in the collection
of the New Zealand Geological Survey, Lower
Hutt, Wellington.

Synonymy—

1973 Patella (Seutellastra) kermadecensis aurorae Fleming,
N7, Jonru, Mar, & Freshw. Res. volb 7 (1 & 2), p. 160

\

Plate 104 Fig. 1l Patella (Scutellastra) kermadecensis Pils-
bry, Raonl Island, Kermadee Islands. Radnla. Fig. 2. Patella
(Scutellastra) flexuosa Quoy & Guainrrd, Rarotonga, Cook
Lslands. Radnla. Fig. 3. Patella (Scutellastra) exusta snb-
species pica Reeve, Mauritins. Radnla
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Plate 105, utellastra)  aurorae  Fleming, 1973
Mason River, North Canterbury, New Zeuwland. Duntroonian
Pligocenc.

Patella tucopiana (Powell, 1925)
(Pl 106)

Range—Tikopia (Tucopia) Island, Melanesia.

Remarks—A large solid limpet, but evidently of
smaller adult size than kermadecensis, from
which it differs in shape, being regularly ovate,
not narrowed anteriorly, and also in the coloration
of the exterior, which is black instead of orange.
The writer knows of only the two type specimens
of this rare species. They were obtained from a
native of Tikopia who stated that they came from
a nearby reef.

Description—Shell large, up to 92 mm. (3%
inches) in length, solid, ovate, depressed, the
apex at about the anterior third, anterior slope
almost straight, posterior slope convex, margin
weakly crenulated. Sculpture consisting of num-
crous low narrow irregular radial ribs, 10 of
them primary, and between 80 and 85 secondary
radials. Colour of exterior dull black, more deeply
impregnated in the rib interstices; interior creamy-
white, with the spatula tinged pale flesh-colour;
margin with a narrow amber coloured border,
through which the external colour shows as a
continuous series of irregular black dashes.

Measurements (mm.)—

length width height
92.0 73.0 250  holotype
81.0 63.0 220 paratype

Synonymy—
1925 Scutellastra  tucopiana  Powell, Proc. Malac. Soc.,
London, vol. 16, pt. 4, p. 169,
Types—The holotype and paratype are in the
Powell collection, Auckland. Known only from
the type locality.

Plate 106, Patella (Scutellastra) tucopiana (Powell, 1925).
Tikopta Island, Melunesia. Holotype (above), 92 mm., and
paratype, 81 mm., AWBP coll. 206.
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Plate 107, Figs, 1-4. Patella (Scutellastra) laticostata Blun-
ville, 1825 Figs. 1, Yellengap, Western Australia, 46-50
mm., AWBP  coll 6. Figs. 3, 4 Cape Nuturaliste,
Western Anstralia, 1.5 mm., ANWBP coll. 29117,

Patella laticostata Blainville, 1825
(PL 66, figs. 3, 4; Pls. 107 and 113)

Range—Western South Australia to southern
Western Australia; lower littoral zone.

Remarks—This is the largest member of the
subgenus Scutellastra found in Australian waters.
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It is easily recognised by its solidity, large size,
often over four inches in length, narrowly-ovate
shape and high-conical profile. The interior is
creamy-white, varyingly stained with orange-
brown, and there is a marginal border of dark-
brown maculations. The exterior is nearly always
eroded, but in fresh non-eroded examples there
is a coarse radial sculpture of dark-brown ribs.

Description—Shell very large, up to 110 mm. (4%
inches) in length, very solid, narrowly-ovate, and
frequently high in profile, the apex at about the
anterior third. Radial ribbing coarse and irregular
ze, juveniles with about 22 primary ribs, in-
creasing by interpolation to about 50 primaries in
the adult, and there are finer subsidiary radials
in the interstices. Interior porcellanous, with the
crenulated border variably maculated, and with
a well-defined, very large spatula, mainly white,
or diffused with yellowish brown, but often sur-
rounded at its outer edge by an irregular zone of
deep orange-brown. The margin is rather wide in
young shells but relatively narrow in the fully
adult, and bears numerous radiate lines or thick
dashes, in dark-brown, on a whitish ground. Ex-
ternally the shell is usually eroded to a dull green-
ish grey, and sometimes bears one or two speci-
mens of the acmaeid, Patelloida nigrosulcata
(Reeve), which deeply excavate the surface.

Radula—Formula 3 + 1 + (2+1+2) + 1 + 3. There
are five central teeth, the middle one as long as,
but narrower than, the other four, each with a
single well-developed shovel-shaped cusp; the
large palmate lateral bears four blunt cusps, and
each of the three, slender, rod-like marginals has
a blunt poorly developed cusp (see Macpherson,
1955, p. 235).
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Plate 105, Geographical distribution of Patella (Scutellastra)
laticostata  Blaiwille, Patelle  (Scutellastra)  kermadeeensis
Pilsbry. Patella (Scutellastra) tucopiana (Powell). and the

Ig R 180° T60°

New Zealand Miocene Patella (Scutellastra) cooperi (Powell)
These are all large species, comparable in size with the
largest of the South African members.
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Measurements (mm.)—
length width  height
110.0 85.0 54.0  all Charley ksland,
92.0 68.0 35.0 Archipelago of the
83.0 60.0 56.0 Recherche
770 53.5 29.0
Synonymy—
1825 Patella laticostata Blainville, Dict. Sci. Nat., vol. 38,
p. 111
1826 Pate IIu n(’gh’( ta Gray, l\mg s Intertropical Survey Aust.,
vol. 2, pp. 156, 1 192
1843 Patella rustica Menke, Mol New Holl., p. 33

1854 Patella zebra Reeve, Conch. Iconica, vol. 8, pl. 4, figs.
Ta, b. Swan River. (non Blainville)

1891 Patella (Scutellastra) negleeta  Gray, Pilsbry, Man.
Conch., vol. 13, p. 95, pl. 20, fig. 41.

1924 Patella laticostata Blainville, Iredale, Proc. Linn. Soc.
NS W vol 49, p. 241

1955 Patellanax laticostata  Blainville, Macpherson, Proc.
Roy. Soc. Vict., vol. 67 (2), p. 234, text figs., pl. 8,
tig. 4.

1959 Cellana latieostata Blainville, Cotton, S. Aust. Moll.,

Archaeogast., Govt. Print., Adelaide, p. 292,

Records—Western SOUTH AUSTRALIA: Port Lincoln and
Streaky Bay (B, C. Cotton, 1959). South WESTERN AUS-
TRALIA: King George Sound (B. C. Cotton, 1959); Charley
Island, Archipelago of the Recherche; Quarantine Ground,
Albany; Foul Bay: Cape Naturaliste; Garden Island, Fre-
mantle (all AWBP coll.). A record from Shark Bay, North
Western Australia (B. C. Cotton, 1959) requires confirmation

Patella peronii Blainville, 1825
(PL. 65, figs. 11-13; Pls. 109 and 113}

Range— Australia; from southern Western Aus-
tralia to Victoria, Tasmania and New South Wales.

Remarks—This species, also, is extremely var-
iable in shape and in sculptural development,
ranging from typical peronii, which is weakly but
regularly smooth ribbed, thus producing an al-
most smooth margin, to the strongly squamose
sculptured squamifera form, in which the margin
becomes noticeably corrugated. Dr. Hope Mac-
pherson (1955) claimed that when large series
were examined, both forms were seen to inter-
grade, and no differences in the radula were ap-
parent. Common on exposed rock platforms of
the lower littoral zone to the sublittoral fringe,
among holdfasts of giant kelp.

Description—Shell of moderate size, averaging
about 35 mm. but reaching 47 mm. (1¥ to 1%
inches) in length, solid, tall-conical, with the apex
varying between subcentral and the anterior
fourth. Sculpture extremely variable, ranging from
low, rounded, primary radials with 4 to 6 radial
threads in the interspaces (typical formn), to

strongly sculptured shells with about 24 bold
carinated and spinose primary radials, with a few
relatively strong interstitial radials (forma squami-
fera). Colour, externally yellowish brown with the
radials paler, interior porcellanous-white with a
faint yellowish brown spatula. In the typical
peronii form the secondary radial interspaces are
often lined in black. Shell margin thin semitrans-
parent, yellowish with the external interstitial
lines showing through. The shell margin varies
according to the strength of the external sculpture
being almost smooth in the peronii form but
strongly corrugated in the squamifera form.
Radule—Formula 3 + 1 + (2+1+2) + 1 + 3. Central
teeth five, the middle one much smaller than the
other four, lateral with four cusps, followed by
the usual three functionless marginals (Macpher-
son, 1955, p. 233).
Measurements (mm.)—

(A)

typical peronii;

(B) = squamifera form.

length width height
47.0 39.0 240  Port Arthur, Tasmania: (A)
13.5 34.0 16.0 Port Jackson; (B)
374 29.5 150 New South Wales; (B)
31.5 25.0 125 Shellharbour, N.S.W ; (B)

Plate 109, Figs. 1-4. Patella (Scutellastra) peronii Blainville,
1825, Figs 2. Merimbula, New South Wales, 39-42 nin.,
AWBP coll. 51071, I Port Jackson, New South Wales,
13 mu, AWBP coll. 212 (squamifera torm).  Fig. 4. Port
Arthr, Tasinania, 47w, AWBP coll. 45421 (peronii

ustulata form).
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Plate 110, Geographical distribution of Patella (Seutellastra)
peronii Blainville,

Synonymy—

Gat., vol. 38, p. 111,

1825 Patella peronii Blainville, Dict.
sch. t Malak., vol. 5.

1848 Patella diernenensis Philippi,
p. 162

1855 Patella ustulata Reeve, Conch. Iconica, pl. 31, figs
SSa, b.

1855 Patella aeuleata Reeve, Conch. Iconica, pl. 32, fig. 90
{non Gmelin)

1855 Patella squamifera Reeve, Conch. Iconica, pl. 32, tig. 94

1876 Patella tasmanica T.-Woods, Proc. Roy. Soc. Tasm,
p. 157.

1891 Patella  (Scutellustra) ustulata Reeve, Pilshry, Man.
Conch., vol. 13, p. 101, pl. 22, figs. 11, 12,

1891 Patella (Seutellastra) aculeata Recve, Pilsbry, Man.
Conch., vol. 13, p. 100, pl. 25, tigs. 20, 21: pl. 62,
figs. 11, 12

1906 Patella hepatiea, \erco, T
30, p. 207. Non P. and G.

1924 Patellanax squamifera Reeve, Iredale, Proc. Linn. Soc.
N. S W vol 49, p. 239,

1955 Patellanax  peroni Blainville, Macpherson, Proc. Roy.
Soc. Vict,, vol. 67, pt. 2, pp. 232, 233, text figs. (shells
and radula)

1957 Patellanax peronii Blainville, Cotton, South. Aust. Moll,
Archacogust., Govt. Print.. Adelaide. p. 290, text fig.
194

Reeords—Southern WESTERN AUSTRALIA; King George
Sound (type locality). SOUTII AUSTRALIA: Marino. VIC-
TORIA; near Port Phillip Heads. TASMANIA: Port Arthur;
Blackmans Bay. NEW SOUTH WALES; Merimbula; Port
Jackson; Cronylla: Shellharbour (all AWBP coll.).

ns. Roy. Soc. S. Aust., vol.

Patella chapmani Tenison-Woods, 1875
(PL 111: PL 113, fig. 3)

Range—Southern half of Australia and Tas-
mania.

Remarks—This is a small white limpet that
assumes different outlines, varying from irreg-
ularly-lobed to a regular S-pointed star. This latter
form, more common in New South Wales is the
“Acmaea saccharina var. perplexa” of Pilsbry,
1891, It lives in the lower littoral zone among
algae on rock platforms and boulders.

Plate 111, Figs. 14 Patella (Seutellastra) ehapmani Tenison
Woods. 1575 Figs. 1-3. Kumnell Botany Bay, New South
Wales, 22.5-25 win., AWBP coll. 19573, Fig. 4. North Har-
bonr, Port Jackson, New South Wales, 31 mm., AWBP coll.

15675,

Description—Shell small, average length 20 mn.
(% of an inch) but grows up to 30 mm. (1%
inches), irregularly to regularly star-shaped, with
eight prominent radial ribs that project to a vary-
ing extent; irregularly and weakly lobate in typ-
ical chapmani, regularly and strongly projecting
and narrowly-pointed in the form perplexa. Sur-
face sculptured with numerous radial, weakly-
scabrous lirae, the centre one down each of the
eight radial folds being stronger than the rest.
Colour of exterior buff, with scattered flecks of
light-brown, and often, especially in the perplexa
form, with a narrow reddish brown line down the
crest of each of the eight radial folds. Interior
porcellanous-white, without a clearly defined
spatula.

Radula—Formula 3 + 1 + (2+1+2) + 1 + 3. Cen-
tral teeth five, the middle one only half the size
of the other four, lateral massive with four cusps,
and the three marginals long and slender, each
with a weak blunt cusp.

Measurements (mm.)—

length width height
28.0 12.0  North Iarbour, Syduey
27.0 6.0  Kurnell, NSO W
19.5 6.0 Kurnell, N, S, W,
16.0 4.0 Kurnell, N, S. W

[01-661)
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Plate 112, Geographical distribution of Patella (Scutellastra)
~hapmani Tenison Woods.

Synonymy—

1873 Patella octoradiata 1Tutton, Cat. Mar. Moll. N. Z., p. 44
(erroneously attributed to New Zealand). (non Gmelin).

1875 Patella chapmani Tenison-Woods, Proc. Roy. Soc. Tas.,
p. 157,

1876 Acmaea alba Tenison-Woods, Proc. Roy. Soc. Tas.,
b, 155,

1891 Acmaea saccharina perplexa Pilsbry, Man. Conch., vol.
13, p. 50, pl. 36, figs. 69, 71

1915 Patelloida perplexa Pilsbry, Iredale, Trans. N. Z. Inst.,
vol. 47, p. 430.

1922 Patella  perplexa Pilsbry, Peile, Proc. Malac. Soc.,
Lond., vol. 15, p. 16, text fig. 4.

1924 Patella perplexa Pilsbry, lredale, Proc. Linn. Soc.
NS W vol 49, p. 238

1924 Scutellastra chapmani Tenison-Woods, Oliver, N. 7. J.
Sci. Tech,, vol. 7, p. 244 (radula).

1955 Patellanax chapmani Tenison-Woods, Macpherson, Proc.
Roy. Soc. Vict, vol. 67, pt. 2, p. 231, text figs.; pl. §,
figs. 1, 2.

1959 Patellanax alba Tenison-Woods, Cotton, S. Aust. Moll.,
Archaeogast., Govt. Print., Adelaide, p. 288.

Types—The types of chapmani and of alba are
in the Tasmanian Museum, Hobart, and that of
perplexa in the Academy of Natural Sciences
of Philadelphia.

Records—AUSTRALIA: NEW SOUTH WALES; Angourie,
north coast; North Harbour, Port Jackson; Kurnell, Botany
Bay; Shellharbour; TASMANIA (type locality of chapmani);
(all AWBP coll.). SOUTEH AUSTRALIA: VICTORIA and south-
RN AUSTRALIA (Cotton, 1959)

Patella hamiltonensis
(Chapman and Gabriel, 1923)

Range—Muddy Creek, upper beds, Victoria,
Australia, Kalimnan, lower Pliocene.

Remarks—This species, described as an acmaeid,
and compared with “Patelloida perplexa Pilsbry”
by its authors, was recently referred to Patellanax
by Darragh, 1970. The present writer has not seen
the type material but accepts Darragh’s location

of the species in the Patellidae. The original de-
scription follows, but the original accompanying
illustration is not clear enough for copying.

Description—"Shell solid, irregularly oval,
strongly ribbed; apex sub-central, much eroded
and probably originally smooth. The sculpture
consisting of about ten rather prominent radiat-
ing ribs, the interspaces of which are occupied by
finer riblets of varying strength. About three
irregular growth stages are discernible on the
shell surface, which are marked by slight over-
lapping or sulcation. The area between the major
ribs, depressed or fluted, resulting in an undulose
margin to the shell. Colour pale ochre.”

“Observations—This species approaches Patel-
loida perplexa Pilsbry, but differs in the ribs being
less pronounced and not salient at the margins.”
[Acmaea saccharina var. perplexa Pilsbry, 1891,
is actually a synonym of Patella (Scutellastra)
chapmani Tenison-Woods, 1875].

Measurements (mm.)—
length width — height

13.0 12.0 5.5  holotype

ity

(sl

Plate 113. Fig. 1. Patella (Scutellastra) laticostata Blainville,
southern Western Australia. Radula. from Macpherson, 1955,
p. 235, test tig. Fig. 2. Patella (Scutellastra) peronii Blain-
ville, Victoria, Radula, from Macpherson, 1933, p. 233, text
tig. Fig. 3. Patella (Scutellastra) chapmani TFenison Woods
(as P. perplexa Pilsbry), New South Wales. Radula, from
Peile, 1922, Proc. Malac. Soc., vol. 15, p. 16, tig. -1
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Synonymy—

1923 Patelloida hamiltonensis Chapman & Gabriel, Proc. Roy.

Soc. Victoria, vol. 36 {N. S}, pt. 1, p. 24, pl. 1, fig. 3.

1970 Patellanax hamiltonensis. Darragh, Mem. National Mus.

Victoria, vol. 31, p. 173.

Types—The holotype and two paratypes are in
the National Museum of Victoria, Melbourne,
Australia.

Patella cooperi (Powell, 1938)
(PL11)

Range—New Zealand, lower Miocene.

Remarks—The species belongs to the wide
ranging Indo-Pacific flexuosa group, but just how
closely related is this Miocene species, cannot be
determined on the basis of the only known ex-
amples, both of which are in an eroded and badly
damaged condition.

Description—Shell of moderate size, 50 mm. (2
inches) or more in length, solid, depressed, elon-
gated, star-shaped, with eight principal radial
ribs that are carinated, very prominent, and
strongly projecting at the margin. In the inter-
stices there are from 3 to 5 secondary ribs. Apex
estimated at about the anterior third.

Measurements (mm.)—

length width height

50.0 38.0 9.0 (approximately); holotype
Synonymy—

1938 Seutellastra cooperi Powell, Trans. Roval Soc. N. 7.,
vol. 68, p. 379, pl. 39, figs. 13, 14

Records—NEW ZEALAND: Motuihi Island, south coast,
Auckland, in conglomerate, basal Waitemata Group, Otaian
Stage, lower Miocene.

Types—Holotype and paratype in the Auckland
Muscum.

Plate L4 Patella (Scutellastra) eooperi (Powell, 1935), New
Zealand, Motnihi Isknd, Anckland, Otaian, lower Miocene,
Fig. 1. Holotype, 50 m, Auck. Mus. 706, Fig. 2. Paratype.
69 .. Auck. Mus

[01-663}
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[These oeeasional Dlank arcas oecur between
genera and subgenera to permit the insertion
of new material and future sections in their
proper systematie xuqumu'(‘.]
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Subgenus ANCISTROMESUS Dall, 1871
Type: Patella mexicana Broderip and Sowerby, 1829

This is the largest known patellid limpet which
sometimes attains a length of 14 inches. It is the
only known true patellid living on the west coast
of the Americas, with the exception of the sub-
antarctic Nacella and Patinigera, of which the
latter extends up the Chilean coast as far north as
Valparaiso.

Dall’s subgenus is based largely upon the dif-
ferent form of the branchial lamellae, which are
not semicircular as in other patellids, but are
produced, twisted and elongated, having an arbor-
escent appearance. Also, unique among patellids,
the entire animal is black, more or less marbled
and streaked with white.

The radula is similar to that of other Indo-
Pacific Patella except that the median central
tooth is fully developed so that there are five
evenly-developed centrals in one horizontal series.
In other Indo-Pacitic Patella species the median
central tooth is much smaller, vestigial, or occa-
sionally absent, as it is in the European Patella
vulgata.

Undoubtedly therc is some relationship between
Ancistromesus and large Indo-Pacific patellids,
such as kermadecensis Pilsbry and tucopiana

Powell. Tt is assumed that Ancistromesus owes
its presence in the tropical West American fauna,
as an extreme Indo-Pacific outlier, having reached
there in the geological past when the ancient
Tethys Sea offered a free equatorial water-way
around the globe.
Synonymy—
1871 Ancistromesus Dall, American Journal of Conchology,

vol. 6, part 3, p. 266. Type, by monotypy, Patella
mexicana Broderip and Sowerby, 1829,

Patella mexicana Broderip and Sowerby, 1829
(PL. 115)

Range—Gulf of California to Peru.

Remarks—Apart from its solidity and huge adult
size, mexicana has a consistently narrowly ovate
outline, and young shells are at once recognised
by the presence of a broad, thin, semitransparent
margin that extends out abruptly from the outer
edge of the porcellanous interior.

It is almost certain that Patella gigantea Les-
son, 1831, described from a shell “thrown on the
coral rocks” at Borabora, Society Islands, is a
mexicana that was probably taken there and
discarded by a sailor from one of the many
whalers that frequented the arca at about the
time. Apparently Lesson’s shell has never been
figured, and enquiries concerning the existence or
not of the type specimen were abortive, since at
the time of writing, the molluscan collections of
the Museum National d’ Iistoire Naturelle, Paris,
were under general reorganisation.

Dr. Ilarald A. Rehder of the National Museum

Plate 115, Patella  (Ancistromesus) mexicana  Broderip &
Sowerby, 1829, Mazatlan, West Mesico, 107-116 mm.. AWBP

coll. 52692

The world's largest lnnpet. known to attain o
i - 14 inchies.

length of

[01-675]
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of Natural History, Washington, who has just
spent six months of intensive collecting at Bora-
bora and neighbouring areas, did not find any
large limpets resembling gigantea, and he also is
of the opinion that gigantea should be considercd
a synonym of mexicana (personal communica-
tion).

The dimensions given by Lesson for his gigan-
tea, the equivalent of 7 by 5 inches, match exactly
the length-width ratio of a series of mexicana.
Also Lesson’s description of the interior of his
shell— L interidur est lissee, blanchitre, avec le
fond rougeatre”, applies to occasional examples
of mexicana, the reddish brown staining of the
spatula area, occurring when the outer surface
has been extensively eroded.

Description—Shell massive and very large, 200
to 355 mun. (8 to 14 inches) in length, depressed
in its younger stages but moderately elevated in
the adult, with the apex subcentral to a little
nearer to the anterior end. Outline elongate-
ovate, noticeably narrowed at the anterior end,
the margin thin, wide, flattened and irregularly
corrugated in juveniles, but thickened and mi-
nutely crenulated in the adult. Sculpture in young
shells consisting of eleven low and broad pri-
mary radials and a varying nuinber of secondary
radials in between. Adult shells are almost in-
variably eroded, encrusted, or riddled by boring
bivalves. Colour dull-white externally and por-
cellanous-white within, sometimes diffused with
reddish brown over the spatula. In young shells
the broad flat thin margin is semitransparent.

Measurements (mm.)—

length width height
355.0 - — Keen, 1958, p. 242
185.0 148.0 ca 60.0 Cal Acapulco

158.0 1140 67.0 Caleta, Acapulco
95.0 75.0 16.0 Acapulco
Synonymy—

1829 Patella mexicana Broderip and Sowerby, Zool. Journ.,
vol. 4. p. 369,

1831 Patella gigantea Lesson, Voy. Coquille, Zool., vol. 2,
p. 423

1841 Patella maxima Orbigny. Moll. Amer. Mérid., p. 482,

1855 Patefla mexicana Brod. and Sby., Reeve, Conch. lcon-
ica, pl. 1, fig. 1.

1871 Ancistromesus mexicanus Brod. and Sby.. Dall, Amer.
Journ. Conch.. vol. 6, pt. 3.

1891 Patella gigantea Lesson, Pilsbry, Man. Conch., vol. 13,
p- 156

1891 Patella mexicana Brod. and Sby., Pilsbry, Man. Conch.,
vol. 13, p. 108, pl. 31, figs. 59-62.

1958 Patella  (Ancistromesus) mexicana Brod. and  Sby.,
Keen, Seashells Trop. W. America, p. 242.

Patella fuenzalidai Herm, 1969
(P1.116)

Range—Pliocene of northern Caldera Province,
Atacama, North Chile.

Remarks—This species differs from the Recent
mexicana in being more broadly ovate, much
finer sculptured, with the primary radials almost
obsolete, and in having a much narrower mar-
gining bevel.

Description--Shell massive and very large,
188-209 mm. (7%-8% inches) in length, broadly
ovate, only slightly narrowed towards the anterior
end, and rather elevated. Sculpture very densely
and finely radially lirate, and obsoletely eight-
rayed, the rays visible only by the flattened
planes between them. Apex a little anterior to the
middle. Interior with a large well defined spatula,
and a relatively narrow bevelled margin at the
perimeter of the shell.

Measurements (mm.)—

length width height

209.0 I87.0 65.0  holotype

188.0 161.0 61.0  paratype
Synonymy—

1969 Patella  (Ancistromesus) fuenzalidai Herm, Zitteliana,
vol. 2, p. 131, pl. 14, figs. 13

Types—The location of the type is unknown to
us.

Plate 116. Patella (Ancistromesus) fuenzalidai Herm, 1969.
South Anierica. northern Caldera Provinee, Atacania, North
Chile, Pliocene. Holotype, 209 nnn., and paratype, 185 mn.,
froni Herm, 1969, Zitteliana, 2, pl. 14, figs. 1, 2.
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Genus Helcion Montfort, 1810
Type: Helcion pectunculus (Gmelin, 1791)

This genus has a radula 1dentical with that of
Patella, but the gill cordon, unlike that of Patella,
is interrupted in front by the head as it is in
Cellana. 'The radula in Cellana differs from that
of both the above genera in consisting of a pair of
central teeth followed by a pair of laterals. The
shell of typical Helcion is cap-shaped. high-
arched, with the incurved apex almost at the
anterior end. The sculpture consists of radial
scaly ribs.

Synonymy—

1810 Heleion  Montfort,  Conchyliologie  Systématique et
Classitication Mcthodique des Coquilles, vol. 2, pp

63. Type, by monotypy: Helcion pectinatus Nont-

tort, 1810, which is Patella pectunculus Gelin, 1791

Plate 117 s 120 Heleion pectuncudus (Guelin, 1791)
Port abeth. Sonth Atrica, 28 e, AWBIP coll. 11853
Helcion (Ansates) pellucidus (Linnacus, 1758} Tigs
Sonth coast. England. T4 mm.. Auck Mus. 19409
Figs. 5. 6. (lacvis form), 20-24 mnr, south coast England,
AWBE coll ST Figs. TS0 Heleion (Patinastra) pruinosus
(Krawss, 1848), Algoa Bay, South Atrica, 23-25 mun. AWBP
coll. 2910, Figs. 9. 100 Heleion (Patinastra) dunkeri (Krauss.
1848)0 Port Altred. South Atrica. 15-20 nnin, AMBP coll
52495,

[01-681]

Helcion pectunculus (Gmelin, 1791)
(PL 117, figs. 1, 2, PL 118, fig. 1)

Range—South Africa.

Remarks—This is a common intertidal species.

Description—Shell rather small, up to 28 mm.
(over 1 inch) in length, solid, roundly ovate,
high arched, with the apex incurved and almost
at the anterior end. Sculptured with numerous
scaly to spinose ribs, both primary and second-
ary. Colour buff to light brownish with the ribs
black; interior varying from dull Icaden to orange-
brown. Often the black radials are interrupted,
resulting in a tessellated pattern.

Measurements (mm.)—

length width height

250 21.0 13.0  Port Elizabeth
23.5 195 9.0 Port Elizabeth
Synonymy—

1778 Patella pectinata Linn., Born, Index Rerun Natar, Mus.
Caes. Vind,, p. H1

Plate 115, Vg, 1. Helcion pectunculus (Guicling. "Red Sea”
i crmor — South Atrica. Radulae trom Thicle, 1891, pl. 2
hig 230 Fig, 20 Heleion (Patinastra) pruinosus (Krauss), Cape
ot Good Hope. Radula. from Thicle, 1891, pl. 28, tig. 24
Fig. 3. Heleion (Ansates) pellucidus (Linnacus), eligoland
Radula, from Thicle, 1891, pl. 28, tig. 26
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1780 Patella pectinata Born, Test. Mus. Caes. Vind., p. 423,
pl. 18, fig. 7. (non Linnaeus, 1758).

1791 Patella pectunculus Gmelin, Syst. Nat. ed. 13, p. 3713,
based upon Martini-Chemnitz, Conch. Cab., vol. 1,
pl. 7, figs. 56, 57

1810 Heleion pectinatus Montfort, Conchyl. Systém., vol. 2,
p. 62.

1848 Patella pectinata Linné, Krauss, Siidafr. Moll., Stutt-
gart, p. 57.

1891 Patella (Helcion) pectinata Linn. Pilsbry, Man. Conch.,
vol. 13, p. 109, pl. 51, figs. 1-3.

1891 Heleion pectunculus Gmelin, Troschel and Thicle, Das
Gebiss der Schnecken, vol. 2, pl. 28, fig. 23 (radula).

1948 Helcion pectunculus Gn , Stephenson, Ann. Natal.
Mus., vol. 11, part 2, p. 278, text fig. 10 {radula).

Records—SOUTH AFRICA: Cape of Good Hope (AWBP
coll.); Port Elizabeth (AWBP coll.); Port Natal (AWBP coll.);
Gouritz River mouth, Cape Province (V. Orr, 1955; Auck.
Mus.); Durban (Auck. Mus.).

Subgenus ANSATES Sowerby, 1839
Type: Patella pellucida Linnaeus, 1758

This subgenus differs from typical Helcion in
being almost smooth. The type species is a sea-
weed dweller, which accounts for its compara-
tively light build and weak sculpture.

Synonymy—

1839 Ansates Sowerby, Conchological Manual
monotypy: Patella pellucida Linnacus, 17

1847 Patina Gray. Synopsis of Contents of British Muscum
ed. 42, p. 148 (non Rafinesque, 1815).

Helcion pellucidus (Linnaeus, 1758)
(PL 117, figs. 3-6; PL 118, fig. 3)

Range—Seas of western Europe, from Lofoten
Islands, Norway, to Portugal.

Remarks—The typical form of this attractive
little cap-shaped shell is smooth, and of orange-
brown colour, with a few sky-blue longitudinal
lines. It lives on Laminaria and Fucus seaweeds,
to a depth of about 15 fathoms. The variety
laevis is a gerontic form of the species that is
thicker, larger, and flattens out towards the

p. 6. Type, by

margin, where the sculpture is more pronounced.
Such shells are always ledged, the early portion
being exactly like normal pellucidus. Pilsbry
(1891) remarked that the laevis variety is due to
station, such individuals being found partly em-
bedded in the stems of Fucus.

Description—Shell small, up to 24 mm. (1 inch)
in length, usually rather thin, ovate, high-arched,
the apex immersed and situated towards the
anterior end. Surface smooth and polished, with
very weak radial riblets. Colour golden brown,
black tipped at the apex, and usually with a few
vivid sky-blue lines running back from the apex to
the posterior margin.

Measurements (mm.)—

length width height
24.0 20.3 10.0 England; laevis form
20.0 15.0 8.0 Pilsbry, 1891, p. 110
14.0 11.0 5.0 S, coast, England
Synonymy—

755 Patella pellucida Linnaeus, Syst. Nat., ed. 10, p. 783.
1777 Patclla lacvis Pennant, Brit. Zool., ed. 4, vol. 4, p. 125.
1777 Patella intorta Pennant, Brit. Zool.. ed. £, vol. 4, p. 125.
778 Patella coeruleata da Costa, Brit. Conch., p. 7, pl. 1,
figss. 5, 6.

1779 Patclla cornea Helbling, Abh. Privatges. Bohm., vol.
p. 107.

15803 Patella bimaculata Montagn, Test. Brit., vol. 2, p. 182,

1811 Patella eypridium Perry, Conchology, London, pl. 43,
fig. 6.

1813 Patella elongata Fleming, Brewster’s Edinb. Encycl.,
vol. 7 (1), p. 65.

1813 Patella elliptica Fleming, Brewster’s Edinb. Encycl.,
vol. 7 (1), p. 65.

1835 Patella cornea Potiez & Michaud, Gal. Moll. Douai,
vol. 1. p. 525.

1891 Helcion (Patina) pellucida 1., Pilsbry, Man. Conch.,
vol. 13, p. 110, pl. 51, figs. 4-10.

1891 Patina pellucida Linn., Thiele, in Troschel & Thiele,
Das Gebiss der Schnecken, vol. 2, pl. 28, fig. 26 (ra-
dula)

Radula—Formula 3+ 1+ (4) + 1 + 3, very similar
to the radula of Patella except that the two outer
centrals are larger than the inner two; there is no
trace of a median central.

? Helcion tella (Bergh, 1871)

Range—Sargasso Sea

Remarks—This species was described from the
soft parts only, of a poorly preserved specimen,
the shell of which had been detached and lost.
Its author compared his species with the Euro-
pean Helcion (Ansates) pellucidus (Linnacus).

Synonymy—

1871 Patina tella Bergh, Verhandl. der k.-k. zool. bot. Ge-
sellsch., Wien, 21, p. 1297
1891 Patina tella Bergh, Pilsbry, Man. Conch., 13, pp. 111-

[01-652]
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Subgenus PATINASTRA Thiele in Troschel, 1891
Type: Helcion (Patinastra) pruinosus (Krauss, 1848)

Shell very similar to that of Cellana, being low
and spreading with the apex varying between the
anterior fourth and fifth, but the gill cordon is
complete as in Patella. Radula similar to that of
Ansates, except for the marginals which are very
large. Recent, South Africa.

Synonymy—

1891 Patinastra Thicle in Troschel, Das Gebiss der Schnec-
ken, vol. 2, p. 325, Type, by monotypy: Patella pruin-
osa Krauss, 1548,

Helcion pruinosus (Krauss, 1848)
(PL 117, figs. 7, 8; PL 118, tig. 3)

Range—South Africa, generally distributed.
Remarks—A thin oval shell of low profile, yel-
lowish-olive, variously rayed and speckled in dark
green or brown, easily distinguished from the
next species, dunkeri, by its almost smooth sur-
face and radial series of sky-blue spots.
Description—Shell rather small, up to 31 mm.
(1% inches) in length, but usually about 23 mm.
(% of an inch), rather thin, elongate ovate, nar-
rowed anteriorly, rather depressed, and with the
apex at about the anterior fifth. Sculpture weak,
consisting  of very numerous narrow radial
thread crossed by dense, much finer, concentric
lirae. Colour of exterior yellowish olive sparingly
dark-brown speckled and with most of the radials
minutely dotted with sky-blue. Interior yellowish
olive, shining, without a clearly defined spatula.
Measurements (mm.)—

length width height
24.0 9.0 Pilsbry, 1591, p. 113
19.0 6.0 Algoa Bay
17.0 5.0 Algoa Bay
Synonymy—

1848 Patella pruinosa Krauss, Sudafr. Moll., Stuttgart, p. 56,
pl. 3, tig. 9.

1855 Patella pruinosa Krauss, Reeve, Conch. Ieonica, pl. 35,
figs. 109 a, b,

1891 Patinastra  pruinosa Krauss, Thiele in Troschel and
Thiele, Das Gebiss der Schnecken, vol. 2, p. 325,
pl. 28, fig. 21 (radula).

1891 Helcion (Patina) pruinosa Krauss, Pilsbry. Man. Conch..
vol. 13, p. 113, pl. 51, fig. 11; pl. 13, figs. 68, 69.

1931 Patella pruinosa fuscoradiata Turton, Mar. Shells Port
Alfred, p. 171, pl. 40, tig. 1216.

1932 Patella dunkeri approximata Turton, Mar. Shells Port
Alfred, p. 170, sp. 1210.

1948 Helcion pruinosa Krauss, Stephenson, Ann. Nat. Mus..
vol. 11, pt. 2, p. 278, text fig. 10 (radula)

Records—SOUTH AFRICA: Cape of Good Hope (type
locality); Cape Peninsula (AWBP coll.); Port Alfred (Turton,
1932).

Helcion dunkeri (Krauss, 1848)
(P 117, figs. 9. 10)

Range—South Africa, Natal.

Remarks—A thin oval shell, smaller than
pruinosus, and differing from that species in
being strongly radially ribbed and variously
rayed with pink, red, or green but never with
sky-blue spots.

Description—Shell small, up to 19.5 mm. (% of
an inch) in length, very thin, subpellucid, ovate,
narrowed anteriorly and rather  depressed.
Sculpture consisting of very numerous fine radi-
ating lirae, with linear interspaces, the whole
crossed by finer and more dense concentric
threads. Colour variable, pinkish-white or pale
green, radiately lined in pink, red or greenish-
brown. Interior shining with the external pattern
showing through; spatula indistinct, yellowish
to greenish.

Measurements (mm.)—

length width height
19.5 13.0 675 Port Alfred
17.0 11.0 1.6 Pilsbry, 1891, p. 148
15.0 11.0 4.0 Port Altred
Synonymy—

&

1848 Patella dunkeri Krauss, Siidafr. Moll.. Stuttgart, p. 5
pl. 3 fig. 14

1855 Patella dunkeri Krauss, Reeve, Conch. Iconica, pl. 38,
figs. 124 a. b

1891 Helcioniscus  dunkeri Krauss, Pilsbry, Man. Conch.,
vol. 13, pl. 16, figs. 11-14.

1932 Patella conspicua  Philippi, Turton, Mar. Shells Port
Alfred, p. 16S, sp. 1196 (in part)

1932 Patella dunkeri formosa Turton, Mar. Shells Port Al-
fred, p. 170, pl. 40, fig. 1211

1932 Patella  testudinaria Linn., Turton. Mar. Shells Port
Alfred, p. 170, sp. 1212,

1932 Patella rufanensis Turton, Mar. Shells Port  Alfred,
o171, pl. 40, figg 1213,

1932 Patella gemmula Turton, Mar. Shells Port  Alfred,
p. 171, pl. 40, fig. 1214

1942 Helcion  dunkeri Krauss,  Tomlin and  Stephenson.
Proc. Malac. Soc., Lond., vol. 25, pt. 1, pp. 7, 8.

1948 Helcion dunkeri Krauss, Stephenson, Amn. Nat. Mus.,
vol. 11, pt. 2, p. 278, test fig, 10 (radula).

Records—SOUTH AFRICA: NATAL: Wallberg (Krauss.
1848; type locality); Port Alfred (AWRBP coll.)
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[These occasional blank areas oceur between
genera and subgenera to permit the insertion
of new material and future sections in their
proper systematie sequence.]
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Subfamily Nacellinae Thiele, 1929

This subfamiily comprises Cellana and Nacella,
with its subgenus Patinigera. The chiel diag-
nostic character is in the radula. In the Patel-
linae it is relatively short and folded back upon
itself, but in Celluna, and in some species of
Nacella (Patinigera), it is very long, sometimes
five times the length of the shell, and coiled in a
spiral of several loops. In both Nacella and Cell-
ana the form and arrangement of the teeth is
markedly different from that of Patella. In Patella
there are 4 or 5 central teeth, the median one
being absent, vestigial or fully developed. The
lateral is large with several prominent cusps, and
the three marginals are slender, weakly-cusped
and probably functionless. On the other hand, in
Cellana there is a pair of closely-spaced, long,
narrow centrals, alternating with a widely-spaced
pair of similar laterals. Between the paired cen-
trals there is a vestigial median plate. The three
marginals are as in Patella. Both the centrals and
the marginals rise vertically almost at right
angles to their respective bases.

The gill cordon is interrupted by the head in
Cellana, but is continuous in Nacella and its sub-
genus  Patinigera. One feature, the epipodial
fringe, is present only in Nacella and Patinigera.

The shell i the Nacellinae tends towards semi-
translucence, is usually highly glazed to iridescent
within in Cellana, but in Nacella (Patinigera),
it has a bronzy internal lustre.

The genus Cellana is restricted to the Indo-
Pacific, except in the New Zealand area, where
relict populations extend down into the subant-
arctic. On the other hand Nacella and its sub-
genus  Patinigera  are  exclusively  cold  water
mhabitants of Antarctic and Subantarctic waters.

Genus Cellana H. Adams, 1869

Type: Cellana cernica (11. Adains, 1569)

Shell of similar shape to that of Patella but the
interior is usually highly glazed and iridescent.
The radula differs markedly from that of Patella
but is very similar to that of Nacella. It consists
of long recurved pairs of centrals, alternating with
similarly-shaped  pairs of laterals, usually  with
an incipient or  vestigial median  functionless
central plate. The three marginals are very weak
and functionless also. The whole radula is very

much longer than in Patella, sometimes five times
the length of the body when straightened out.
It lies to the right side of the body where it forms
a spiral of up to four double coils.

A feature of the animal is the discontinuity of
the gill cordon, which is interrupted by the head,
unlike both Patella and Nacella in which the
gill cordon is complete.

The genus is mainly confined to and widely
distributed in the Indo-Pacific, ranging fromn
Natal up the east coast of Africa to the Persian
Gulf and Arabian Sea, then eastward along the
Asiatic coasts to as far north as Japan, the islands
of the Indian and Pacific Oceans to the TTawaiian
Islands, Society Islands, Juan Fernandez, off the
coast of Chile, Australia and New Zealand, in-
cluding its subantarctic islands to as far south as
CampDbell Island.

Authentic fossil records for Cellana date back
to the lower Miocene of both Australia and New
Zealand, and carpentariana from the Northern
Territory of Australia, which looks very like a
Cellana, could extend the genus back to the lower
Cretaceous.

Synonymy—

1569 Cellana 11, Adams, Proceedings ot the Zoological So-
ciety, London, p. 273. Type, by monotypy: Nacella
(Cellana) cernica 11 Adams, 1569

IS8T Helcioniscus Dall, American Journal ot Conchology,

vol. 6, part 3, p. 277, Type, by original designation:

Patella variegata Reeve, 1842, which is Patella ca-
pensis Guelin, 17910

Cellana eucosmia (Pilsbry, 1891)
(PL. 119)

Range—Red Sea and Gult of Aqaba.

Remarks—This species belongs to the radiata
series, but is nearer in shape to karachiensis than
it is to typical radiata. ¥rom karachiensis it ditfers
in sculpture, being finely radially ribbed, with
about every fourth primary a trifle larger, and in

Plate 119 Cellana eucosmia Pilsbry, 1891 Ras Buanas, Red
Sea, 3550 nn. AWBP coll 48217
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its coloration of white flecks and dark maculat-
tions in the interstices of a nine-pointed star, the
rays of which extend to the margin.

This is Reeve’s 1854 version of his variegata of
1842, a very different shell, from unknown local-
ity, but here considered to be a synonym of radi-
ata capensis. The name variegata, however, is
not acceptable as of Reeve at either presentation,
since there are two prior usages of that name in
Patella, one of Réding, 1798, and the other of
Blainville, 1825.

Dall (1870) correctly localised Reeve's 1854
variegata as coming from the Red Sea area, not
Australia, as claimed by Reeve. Then in 1891,
Pilsbry provided a new name, eucosmia, for the
variegata of Reeve, 1854, and cited the following
localities for it—“Suez, Red Sea and Gulf of
‘Akaba,” Japan and Australia.” However, in 1895,
in the Stearns “Catalogue of the Marine Mollusca
of Japan,” pp. 112, 113, Pilsbry, without rea-
sons, switched his eucosmia to cover a very dif-
ferent, common Japanese Cellana, even adding
that “The species is not known from any locality
outside of Japan.” Pilsbry’s 1891 original proposi-
tion must stand for the name of the Red Sea
Cellana, since it was clearly introduced as a new
name for the 1854 variegata of Reeve, bourn out
also by the description, based upon Reeve’s 1854
figures.

Plate 120, Figs. 1-5. Cellana radiata (Born, 1775). Fig. 1. Mt
Lavima. Ceylon, mim.. AWBP coll. 48269, Figs. 2, 3.
Colombo, Ceylon, 9 mur, AWBP coll. 224978, Tig. L
Gigmoto, Catanduanes Island, Philippines, 23 mn. AWBP
coll. 223090, Fig. 5. Fitzroy Island. Queensland, 25.
(petalata torm), AWBP coll. 45526.

Description—Shell rather large for the radiata
group, up to 45 mm. (1% inches) in length, ovate,
slightly narrowed anteriorly, and of rather low
profile, the apex at a little anterior to the middle;
anterior slope straight, posterior slope arched.
Sculpture consisting of very numerous narrow
radial ribs, weakly but densely scaly where
crossed by fine concentric lamellae and growth
lines. The radials are fairly even, except that
about every fourth one is a trifle larger. Colour of
exterior pale yellowish brown, with white flecks
and dark-brown maculations in the interstices of
a pale-brown, nine-pointed star pattern. Interior
yellow, with the dark-brown maculations showing
through, except for the spatula, which is dark
chestnut-brown, usually more or less clouded with
white callus.

Measurements (mm.)—

length width height
1.0 35.0 120 Ras Banas. Red Sea
40.0 31.0 11.0  Ras Banas, Red Sea
35.5 285 125 Ras Banas, Red Sea
30.0 240 9.0 Berbera, Gulf of Aden
Synonymy—

1854 Patella varicgata Reeve, Conch. Iconica, pl. 16, figs.
36 a-c. “Australia,” in error. (non Reeve, 1842, Conch.
Syst., 2, pl. 136, fig. 1).

1870 Patella variegata Reeve (1854), Fischer, J. de Conchyl.,
18, p. 167. Suez, Egypt

1870 Helcioniseus  variegatus Reeve, Dall, Amer.  Journ.
Conch., 6, p. 277, pl. 16, tig. 27 (radula); locality cor-
rected to Red Sea and Gulf of Aqgaba).

1891 Helcioniscus eucosmia Pilsbry, Man. Conch., vol. 13,
p. 148, pl. 71, figs. 61-64 (non Pilsbry, 1895, Cat. Mar
Moll. Japan, p. 112, pl. 7. figs. 7-10; Japan)

Records—RED SEA; Gull of Aqaba (Dall, 1570); Ras Banas
(AWBP coll.); Berbera, Gulf of Aden (USNNM).

Cellana radiata (Born, 1778)

Unfortunately the better-known name for this
species, Patella rota Gmelin, 1791, must fall as a
synonym of Patella radiata Born, 1778. No local-
ity was given for Born's species, but without
doubt, the shell he described (1778) and figured
(1780) is the common Indian and Ceylon form of
the limpet known as rota.

The overall distribution of radiata is East
Africa from Natal northward to the Arabian Sea,
India, Ceylon, and the Asiatic mainland to south-
ern Japan, the islands of the Indian Ocean, north-
ern  Australia, the Philippines, Palau Islands,
Solomons down to New Caledonia, and east-
ward across the Pacific to as far as the Mar-
quesas.

This widely-distributed Indo-Pacific limpet is
an exceedingly variable one, but nevertheless
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several of the more distinctive variants qualify for

consideration as geographical subspecies.
Relevant synonymy and locality data are listed

separately under the respective subspecies.

Cellana radiata subspecies radiata (Born, 1778)
(PL. 67, figs. 8, 9; P1. 120)

Range—India, Ceylon, West New Guinea and
Philippine Islands.

Remarks—1In this the assumed typical form of
radiata the sculpture consists of numerous, nar-
row, approximately-equal, flat-topped, radial rib-
lets, with linear interspaces. There are no under-
lying radial folds, and the shape is regularly and
broadly ovate. The coloration is exceedingly vari-
able and of no diagnostic significance.

Description—Shell of moderate size, up to 37
mm. (1-7/16 inches) in length, of rather light
build, roundly ovate, and with a subcentral
nucleus. Sculpture consisting of numerous, reg-
ular, narrow, flat-topped radial riblets, separated
by linear grooves. Coloration variable, the typ-
ical form maculated with 9 to 11 bifid radial
streaks in purplish brown, upon a vellowish
ground, the spatula chestnut-brown, except when
varyingly clouded with whitish callus. In some
examples the radial streaks are broken up into
sparse dashes and chevrons. In forma aster Reeve,
1855, from unknown locality, the purplish brown
radial maculations are about nine, are very broad,
and they alternate with narrow yellowish inter-
spaces. In forma luzonica Reeve, 1855, from the
Philippines, there is a bold radiate pattern of
irregular black streaks upon a transparent yellow
ground; in forma scalata Reeve, 1855, also from
the Philippines, most of the radial maculations
become forked towards the margin, and in forma
petalata Reeve, 1854, from North Queensland,
Australia, the radial maculations in most ex-
amples join up to form a few broad bands.

Measurements (mm.)—

length width height
37.0 33.0 140 Galle, Ceylon
31.0 26.0 9.0 Galle, Ceylon
25.5 11.5  Colombo, Ceylon
20.0 5.0 Fitzroy Id., N. Queensland
19.0 10.0 Colonibo, lon
17.0 7.0 Philippines (t. luzonica)

Synonymy—

1778 Patella radiata Born, Index Revum Nat. NMus. Caes.
Vind., p. 443: 1750, pl. 18, tig. 10.

1791 Patella rota Gmelin, Linn. Syst. Nat., ed. 13, 1, p. 3720;
based upon Martini-Chemmitz, Conch. Cab., vol. 10,
p. 330, pl. 168, tig. 1619. East Indies and (in error)
West Indies.

1832 Patella reynaudi Deshayes, Bellanger's Voy. aux Indes-
Orient., Zool., p. 411. Ceylon Atlas, pl. 2, figs. 11, 12.

1854 Patella petalata Reeve, Conch. Iconica, pl. 22, figs.
56a, b. Australia. Dec. 1854,

1855 Patella aster Reeve, Conch. Iconica, pl. 30, figs. 80 a, b.
Unknown locality. fan. 1835.

1835 Patella luzonica Reeve, Conch. Iconica, pl. 31, figs.
86a, b. Luzon Island, Philippines. Jan. 1855.

1855 Patella scalata Reeve, Conch. Iconica, pl. 31, figs. 89
a, b. Philippines. Jan. 185

1835 Patella nimbus Reeve, Conch. Iconica, pl. 42, figs. 143
a, b. Unknown locality. May 1855.

1891 Helcioniscus reynardi (sic) Desh., Pilsbry, Man. Conch.,
vol. 13, p. 130, pl. 66, figs. 94, 95.

1911 Acmaea travancorica Preston, Rec. Indian Mus., vol. 6,
p- 39. Travancore, India.

1911 Acmaca bombayana E. A. Smith, Proc. Malac. Soc.,
London, vol. 9. p. 357, teat figs. A-C. Bombay, India.

1911 Acmaea bombayana var. ceylanica E. A. Smith, Proc.
Malac. Soc., London, vol. 9, p. 338, text fig. D Galle,
Ceylon.

Records—INDIA: Bombay (USNM 443304); Vurkalay, Tra-
vancore (type of Acmaca travancorica). CEYLON: Colombo
(AWBP coll.): Mt Lavinia (AWBP coll); ¥ mile S. W. of
Dehiwala Village, Colombo (ANSP 224978); Galle (A > and
AWBP coll); SABAH; Labuan (Aust. Mus.). WEST NEW
GUINEA; Boensaki Island, off Sowek, Soepiori Island, Schou-
ten Islands (AWBP coll.). PIHILIPPINES: Gigmoto, Catan-
duanes Island (ANSP); Luzon Island (type locality of Patella
luzonica). QUEENSLAND: Cairns; Fitzroy Island (both AWBP
coll.).

«n

Cellana radiata subspecies capensis (Gmelin, 1791)
(P1. 67, figs. 10, 11; P1. 121)

Range—Fast coast of South Africa and Natal
north to Zanzibar.

Remarks—This subspecies has subobsolete to
obsolete radial folds, with a superimposed sculp-
ture of radial riblets that are dense, linear-spaced
and granulose to scabrous. The dark-brown radial
markings tend to run together to form a few large
squarish maculations, and the spatula usually has
a dark bar across it near the top, except in heavily
callused adults when an orange smear takes its
place.

Cmelin based his species upon “Argenville
Conch. pl. 1, fig. 0" and “Kaemmerer Conch.
Rudolfi, figs. 1, 2.7 The Argenville plates are
numbered differently in the several editions of that
work, so to avoid confusion, Gmelin’s second ref-
erence, that of Kaemmerer, 1786, pl. 2, figs. 1, 2,
is here selected as the basis of the subspecies, and
this action is in accord with the generally ac-
cepted concept of capensis and coincides with the
admirable illustrations in Krauss, 1848.

Description—Shell of moderate size, up to 39
mm. (1% inches) in length, rather lightly built, ex-
cept in the fully adult; ovate to elongately-ovate,
with the anterior end slightly narrowed, depressed
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Plate 121 Figs. 1-6. Cellana  radiata  subspecices  capensis
(Gmeling 1791). Fig. 1. Chukwani Palace. Zanzibar, 35 mm..
AWBP coll. 214134, Fig: 3. Kizimkazi, Zanzibar, 31-37
win. AWBP coll. 40900, 46, Pondoland. Sonth Atrica,
2433 ., AWM BP coll, 211763,

to moderately elevated, and with the apex vary-
ing from subcentral to the anterior third. Sculp-
ture consisting of very numerous, fine, linear-
spaced, weakly granulose or scabrous radials.
Margin finely denticulated. The nine radial folds,
so characteristic of some of the other radiata sub-
species, are subobsolete to obsolete in capensis.
Colour of interior, yellowish with a silvery lustre,
an orange to chestnut-brown spatulu, and a few
broad radial rays of dark purplish brown. Almost
invariably the spatula has a dark-brown blob,
running in from the right, at just below the con-
striction. Fully adult and senile examples often
have the spatula obliterated by a whitish callus,
and in these theere is usually a smear of bright-
orange at the head end of the spatula.
Measurements (mm.)—

length width height

39.0 29.0 —  Pilsbry, 1891, p. 146
37.0 29.0 125 S.W. Zanzibar

33.0 26.0 140 Pondoland

28.0 23.5 85 Port Edward, Natal

Synonymy—

1791 Patella capensis Gmelin, Syst. Nat. ed. 13, p 3?2(!.
based upon Kacmmerer, Conch. Rudolti, pl. 2. figs.

1842 Patella variegata Reeve, Conch. Systematica, vol. 2,

p. 15, pl. 136, fig. 1.

1548 Patella capensis Gmelin, Krauss, Siidafr. Moll.,, Stutt-
gart, p. 33, pl. 3, fig. 13.

1891 Helcioniscus capensis Gmelin, Pilsbry, Man, Conch.,
vol. 13, p. 146, pl. 16, figs. 15-17.

1948 Cellana capensis Gmelin, Stephenson, Ann. Natal Mus.,
vol. 11 (2), pp. 279, 282; text tig. 11 (radula).

Records—SOUTH AFRICA; “Cape of Good Hope™ (type
locality); Coffee Bay, 1 mile S. of Umtata River, Transkei
(V. Orr, 1955; ANSP); Port St. Johns, Pondoland (V. Orr,
1955; ANSP); Port Edward, Natal (V. Orr, 1955; ANSP) near
Durban (Mrs. N. Prior); ZANZIBAR: Dembiani, 2 miles N. of
Kizimkazi (AWBP coll.}); Chukwani Palace (ANSP); Mangap-
want (ANSP).

Cellana radiata subspecies
enneagona (Reeve, 1854)

(PL 67, fig 14 PL 121)

Range—Madagascar, Andaman Islands, Indo-
nesia, Philippines and Bonin Islands, Japan.

Remarks—The elongated, narrowly ovate shape,
nine prominent radial folds, and irregularly in-
dented margin, characterise this form or sub-
species.

Description—Shell moderately large, up to 53
mu. (2% inches) in length but usuaily smaller,
narrowly ovate to irregularly angular, with the
apex between the center and the anterior third.
Sculpture counsisting of 9 conspicuous, rounded,
radial folds. The entire surface, folds and inter-
spaces alike, is crowded with narrow, crisp radial
cords that are rendered slightly scabrous by con-
centric growth lines. Margin of shell irregular,
being strongly projecting at the terminal points of
the radial folds, and concave in the interspaces.
Colour pattern of interior variable, consisting of
radial dark purplish brown streaks upon a pale
creamy ground, or the streaks may either ramify
towards the margin or break up into tessellated
patterns. Usually there are 9 narrow radial areas
free from colour pattern, and these correspond to
the external folds. Spatula long and narrow, dark-
chestnut, sometimes white-callused to a varying
degree.

Measurements (mm.)—

length width height
43.0 135 Juckson Beach, Bonin Islands
32.0 10.5  Jolo, Philippines
30.0 21.0 5.5  Catbalogan, Philippines
25.0 20.0 6.0 Andwnan Islands
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Synonymy—

1854 Patella enneagona Reeve, Conch. Iconica, pl. 18, figs.
44a, b. Unknown locality. Dec. 1854,

1855 Patella articulata Reeve, Conch. Iconica, pl.
97 a, b. Island of Ticao, Philippines. Mar. 1855.

1891 Helcioniscus enneagona Reeve, Pilsbry, Man. Conch.,
vol. 13, p. 152, pl. 28, figs 36.

1891 Helcioniscus articulatus Pilsbry, Man. Conch.
vol. 13, p. 128, pl. 65, figs. 87, 88.

1959 Cellana enneagona Reeve, Oyama and Takemura, The
Moll. Shells, vol. 3, Cellana, pl. 2, figs. 6-8..

3. figs.

,,

Types—Three syntypes of articulata are in the
British Muscum (Natural History).

Records—NADAGASCAR: Pointe Ambarionaombi, S. E. ot
Nossi Be (ANSP). Nosy Antsaibory, N. W. Nossi B¢ (ANSP);
Nosy i , 4 miles S, of Nossi B¢ (ANSP); Pte du Cratere,
sP); Nossi Iranja, 32 miles S. W, of Nossi
B (ANSP). ANDAMAN ISLANDS: Port Blair (AWBP coll.).
INDONESIA: Bali (AWBP coll.). PIIILIPPINES: Ticao Island
(type of articulata); Cabcaben, S, . Bataan, Luzon Island,
rocky shore (ANSP); Iba, Zambales, Luzon (ANSP); Jolo
(USNM): Catbalogan, Samar (USNM). JAPAN: Jackson Beach.
Bonin Islands (USNM)

Cellana radiata subspecies
orientalis (Pilsbry, 1891)

(PL 67, figs. 12, 13; Pls. 123 and 124)

Range—Indonesia, New Guinea, North Western
Australia, southern Japan, Palau Islands, Solomon
Islands, New Caledonia, Loyalty Islands, Fiji,
Tonga, Samoa and Marquesas Islands.

Remarks—This subspecies or form differs from
the typical one in the presence of very distinct
radial folds that underlie the normal radial sculp-
ture. The colour pattern is variable, ranging from
buff with sparse dark-brown chevrons, to broad
radial dark stripes, each one occupying an inter-
space. It is likely that the latter colour form is
Patella tessellata Hlombron & Jacquinot, 1841,
preoccupied, and later renamed Patella hombroni
Dautzenberg & Bouge, 1933. Unfortunately I am
unable to verify the identity of hombroni since

1-10. Cellana radiata subspecics enneagona

54). Figs. 1-3. Jolo, Philippines, 28-39 nim.. USNM
245660 Figs. 4-6. Jamelo Bay, Luzon, Philippines, 27-36 nmn..
AWBP coll. 48210 Figs. 7.5, Poite Ambarionaombi, Nossi

Bé Madagascar. 30-36 mm.. AWBP coll. 45742 Figs 4. 10
Fackson Beach, Bonin Islands, Japan, 10535 win., AWBP
coll. 621911
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the Lesson types were not available at the time of
writing.

Description—Shell of moderate size, up to 41.5
mm. (1% inches) in length, rather solid, roundly
ovate, and with a subcentral nucleus. The dense
lincar-spaced radial riblets are superimposed upon
an underlying sculpture of bold, distant, radial
folds, 11 or more in number, and these strongly
corrugate the margin. The coloration is variable.
In the typical form the radiating dark-brown lines
or streaks tend to anastomose towards the mar-
gin, there forming a series of rectangular blotches.
In the eudora form the dark markings are small,
sparse, often chevron-shaped, and they show
through to the interior, which varies from buff to
bright lemon-yellow. This form is widely dis-
tributed, ranging from Java to Japan and down
through the Solomons to New Caledonia. In the
form from the eastern extremity of the radiata

range, Samoa and the Marquesas Islands, the
radial lines of the interior tend to run together
and form broad, dark-brown, radial maculations,
corresponding to the interspaces of the external
radial folds.

Measurements (mm.)—
length width height

415 36.0 115 Marquesas Islands

30.0 15.0  holotype of orientalis
275 9.0 Tau ld., Samoa

25.0 12.0  holotype of eudora
20.5 7.0 Russell Ids., Solomons

Radula—The radula is typical of Cellana, with a
very weak and small medio-central vestigial plate
between a pair of long, narrow, fully-developed
centrals that curve forward tangentially above,
and alternate with a pair of broader laterals, that
are wider-spaced. Both the centrals and the lat-
erals are indented along one edge to form two or
three cusps.

Plate 123. Figs. 1-10. Cellana radiata subspecies  orientalis
(Pilsbry, 1891). Fig Fiji, 345 mm. (lectotype of orien-
talis), ANSP. Fig. (paralectotype ob orientalis), ANSP.
IFigs. 3, 4. Litu, Loyalty Islands, 27 wm. (eudora torm),
AWBP coll. 45673, Fig. Niuatou Iland, Tongan Group,

27 i, AWBP coll. 45745, Fig. 6. Tau Island, Manua Group,
Samoa, 32 mmi, USNM 513368, Figs. 7-9. Lingatu Point,
Banika Island, Russell Islands, Solomon Islands, 17 mn.,
Domin. Mus. Fig, 10. Tonga, 5 i, AWBP coll 9.
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Synonymy—

21841 Patella tessellata Hombron & Jacquinot, Ann. Sci. Nat.,
Zool. & Paleont., ser. 2. vol. 16, p. 190 Mangareva.
(non O, F. Miller, 1779).

1891 Helcioniscus rota var. orientalis Pilsbry, Man. Conch.,
vol. 13, p. 146, pl. 72, figs. 76, T7. Fiji.

21933 Patella hombroni Dautzenberg & Bouge, J. de Conchyl.,
vol. 77, p. 416 (nom. nov. pro. P. tessellata 11 & J.
1841).

1938 Cellana rota: Adam & Lelonp, Mem. Mus. Roy. D'Tlist.
Nat. Belg, vol. 2, pt. 19, p. 12, pl. 2. fig. 3 (shell),
text fig. 3 (radula). Java.

1940 Cellana eudora Iredale, Aust. Zool., vol. 9, pt. 4, p. 433,
pl. 33, figs. 13-15, Litu, Loyalty Islands.

1959 Cellana rota: Oyama & Takemura, The Moll. Shells, vol.
3, Cellana. pl. 2, figs. 3-5. Japan.

1964 Cellana rota: Habe, Shells of Western Pacific in colour,
vol. 2, pl. 3, tig. 5. Japan.

Types—Lectotype, Pilsbry’s figured specimen of
orientalis, here selected, and three syntypes, in
the Academy of Natural Sciences of Philadelphia.
Holotype of eudora in the Australian Museum,
Sydney.

Records—JAPAN: Amami Klands (Habe, 1964). GUAM
PALAU ISLANDS: S. E. end of Eil Malk (ANSP).
STA: Java (Adam & Leloup, 1935). N W, AUSTRA-
LIA: Vansittart Bay (Aust. Mus); SOLOMON ISLANDS:
Lingatu Point, Banika Island, Russell Islands, high tide on
coral rock (Domin. Mus.); coast near Kopiu, southern Guada-
canal, on exposed rock platform (Domin. Mus.); Ysabel (Aust.
Mus.). NEW CALEDONIA: N. of Toula (AWBP coll); La
Roche Percée. Bourail (ANSP). LOYALTY ISLANDS: Litu
(type locality of eudora). TONGA: (AWBP coll.); Ninafoou
Island (AWBP coll.). FIJE (type locality of orientalis). MAR-

Plate 124, Cellana  radiata subspecies orientalis  (Pilshry).
Fig. 1. Bunika Kland, Russell Islands, Solomons. Radula
Fie. 2. Bali, Indonesia. Radula, from Adam and Leloup, 193,
p. 13, tig 3 (as rota Gmelin).

QUESAS ISLANDS: Atuona Bay, Hivaoa Island (H. A. Pils-
bry, Pinchot Exped., 1929; AWBP coll.); Taiohae, Nukuhiva
Island (H. A. Pilsbry, Pinchot Exped., 1929; ANSP), SAMOA:
Tau Island, Manua Group (USNM).

Cellana deformis (K. Martin, 1883)

Range—Miocene of Tiji Taon, Java.

Remarks—This species is inadequately illus-
trated by a side elevation only. It shows marked
corrugations, similar to those of Cellana radiata
subspecies orientalis (Pilsbry, 1891), but until the
type material is examined, an exact evaluation of
the species cannot be made.

Synonymy—

1883 Patella deformis K. Martin, Samml. Geol. Reichs-mus.
Leiden, vol. 1, p. 236, pl. 11, fig. 31

Cellana karachiensis (Winckworth, 1930)
(P1. 126)

Range—GCulf of Oman to Pakistan.

Remarks—This species seems to be nearest to
livescens Reeve, 1855 (formerly cernica H.
Adams, 1869) from Mauritius which also has
9-10 broad radiate bands of dark reddish brown,
upon a yellowish ground, as well as a moderate
development of the 9-folds. P. livescens, however,
is more elongately ovate, and flatter, with the
apex at about the anterior third.

Description—Shell rather large, up to 57 mm.
(2! inches) in length, broadly ovate, slightly nar-
rowed in front, and moderately elevated, with
rounded slopes, and a subcentral nucleus; margin
smooth to very weakly crenulated. Sculpture of
dense, crisp, radial riblets, rendered granulose by
concentric growth lines; riblets varying between
120 and 180, with about 20 of them slightly
stronger than the rest, and in some examples
there is a subobsolete indication of the “9-fold”
state, reminiscent of the enneagona subspecies
of radiata. Colour of exterior, pale brownish-buff,
with eleven broad radiate bands of deep reddish-
brown; internally the spatula is chestnut-brown,
often clouded over with pale fawn callus, and sur-
rounding the spatula is a zone of yellow, merging
with silver towards the margin, the external
brown pattern showing through; juveniles have a
sparse pattern of radiate reddish-brown dashes on
a yellowish ground.

Measurements (mm.)—

length width height

57.0 20.0  East Pier, Karachi
42.0 17.5  East Pier, Karachi
41.5 12.0 Muscat

35.0 15.0  holotype
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Plate of radiata

Cellana

distribution Cellana

125. Geographical
(Born), its subspecies and related species. Fig, 1.
eucosmia (Pikbry). Fig. 2. Cellana karachiensis (Winckworth).
Fig. 3. Cellana radiata (Born). Fig. 4 Cellana radiata sul-

Synonymy—
1930 Patella capensis karachiensis Winckworth, Proc. Malac.
Soc., London, vol. 19 (2), p. 80. Not figured
Types—Holotype and paratype in the British Mu-
seum (Natural History).
Records—PAKISTAN: East Pier, Karachi (type locality):
oyster rocks, Karachi (Winckworth coll., British Mus. (Nat.

Iist.)); GULF OF OMAN: Muscat (ex. Winckworth; AWBP
coll.).

Cellana livescens (Reeve, 1855)
(P1. 127)
Range—Mauritius.

Remarks—This is a moderately large, rather
thin-shelled limpet of low elevation, easily recog-

86 C

species capensis (Gmelin), Fig. 5. Cellana radiata subspecies
cnneagona (Reeve). Fig, 6. Cellana radiata subspecies orien-
talis (Pikbry). Fig. 7. Cellana pricei Powell (new species).

nised by its striking colour pattern of nine broad
purplish brown radial bands, separated by narrow
golden-yellow rays; there is a whitish spatula, and
the whole of the interior is highly iridescent. It is
regrettable that cernica, type of the genus Cel-
lana, must fall as a synonym of livescens, de-
scribed in error from Mazatlan, west Mexico, but
in reality the well-known Mauritian limpet.
Description—Shell moderately large, up to 51
mm. (2 inches) in length, rather flat, elongately
ovate, with a weakly scalloped margin, and a
flattened apex at about the anterior third. Sculp-
ture consisting of about 100 or more fine, crisp,
slightly scabrous radials of varying sizes, and in
addition there are the 9 broadly rounded, radial

Plate 126 s. 13, Cellana karachiensis (Winckworth, 1930).
Fig. 1. Kar i, Pukistun, 57 m., AWBP coll. 46136, Figs.
2,3, Muscat, Gult of Onian, 4 ., AWBP coll. 46142,
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folds, similar to those of the enneagona sub-
species of radiata; although little raised, these
folds are quite distinct in all the material exam-
ined. Colour of exterior, olive to pinkish grey,
with 9 broad, radiate bands of dark purplish
brown; internally the spatula is white to bluish-
grey, the remaining area with the external pur-
plish brown radials showing through strongly;
the narrow interspaces, corresponding to the
external folds, are bright golden-yellow; the whole
highly iridescent.
Measurements (mm.)—

length width height
51.0 41 0 125 Mauritius
39.0 10.0 Mauritius holotype
36.0 10.0 Mauritius
Synonymy—

1834 Patella novemradiata Quoy and Gaimard, Voy. “Astro-
labe,” Zool., vol. 3, p. 346, Mauritins, (non G. Fischer,
1807).

1855 Patella livescens Reeve, Conch. Iconica, pl. 29, figs.
75 a. b. "Mazatlan, Gulf of Calitornia.” in error. June

1855.

1869 Nacella (Cellana) cernica 11. Adams, Proc. Zool. Soc.,
London, p. 273, pl. 19, figs. 7, Ta. Barkly Island.
Mauritius.

1891 Helcioniscus novemradiatus Quoy and Gaimard, Pils-
bry, Mun. Conch. vol. 13, p. 146, pl. 30. figs. 55-58.

1891 Helcioniscus cernica Reeve, Pilsbry, Man, Conch., vol.
13, p. 149, pl. 71, figs. 59, 60.

1891 Helcioniscus livescens Recve, Pilsbry, Man. Conch..
vol 130 p. 1520 pl. 73, tigs. 99, 100.

Types—The type specimens of livescens should
be in the British Museum (Natural History) but I
have not been able to locate theni.

Records—NMAURITIUS: Barkly 1sland (type locality); AWBP
coll.

Plate 128, Cellana pricci Powell, new near Apia,
Upolu, Samaoa. Holotype, 35.6 mm. and paratype, 27 nun

species.

Cellana pricei Powell new species
(P1. 128)

Range—Samoa and New Hebrides.

Remarks—This species is casily recognised by its
dark silvery grey to greenish black colour, re-
liecved by short marginal white streaks at the
extremities of the primary radials. Apparently the
species is restricted in habitat to dark volcanic
rock. The relationship is with the radiata series,
but the shell is sufficiently distinct, particularly in
sculpture, to discount the posssibility of it being
merely an ecotype.

Description—Shell of moderate size, 35.6 mm.
(1% inches) in length, ovate, with irregularly cor-
rugated margins, depressed, with the apex vary-
ing between subcentral and the anterior third.
Sculpture rather coarse*and irregular, of rounded
radial ribs, 14 or 15 of them of primary strength,
and these project at the margins, slightly more
than do the corrugations between them. The
whole surface is crossed by dense crisp subla-
mellose concentric lirae. Colour of exterior green-
ish black, with an elongated white streak towards
the margin upon most of the primary radials;
interior dark silvery grey, with the spatula dark
olive-brown, clouded in part by a bluish white
callus. The marginal white streaks of the exterior
show through strongly upon the inner surface.

Types—The holotype is in the Auckland Museun
(TM.1337).

Measurements (mm.)—
length width

35.6 25.0 8.5 holotype
27.0 21.75 7.0 paratype

Records—WESTERN SAMOA: Upolu, hali-tide near Apia,
on ]‘ld(]\ voleanic rocks (L. Price, 1964); Upolu (Col. R. W,
0; l)mnm \h]\ ME.S3) NEW [EBRIDES:
- Ponder, 1968)

height

Cellana garconi (Deshayes, 1863)
(Pls. 129, 130, 132)

Range—Island of Reunion and northern Mada-
gascar.

Remarks—The writer has seen neither the type
nor a photograph of this species. The type was not
available at the time of writing, owing to reor-
ganisation of the collections of the Muséum Na-
tional d'Histoire Naturelle, Paris. Tt is not certain
that the type is located in the collections of that
institution.

However Deshayes’ excellent illustrations show
a shell very similar to a common shell from
northern Madagascar, the only marked ditference
being in the position of the apex, which is shown
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near central in Deshayes™ figures but is at about
the anterior fourth or fifth in Madagascar shells.
Deshayes™ shell is tall-conic, but the Madagascar
shells are very depressed. However the position
of the apex, which is to a great extent governed
by the altitude of the shell, varies considerably
within many species of limpets, and is therefore
of little taxonomic importance.

Upon the assumption that the Madagascar
shells represent garconi, then that species ap-
pears to be related to the Indo-Pacific testudin-
aria and represents a western offshoot of that
species, just as vitiensis (=sagitata) is an eastern
outlier in the Pacific.

Plate 129, Figs. 1. 2. Cellana vitiensis Powell, new g
pro Patella sagittata Gould, 1846, non Donovan, 1820: Fiji,
34 mm., AWBP coll. 26939 s, Cellana garconi
(Deshayes. 1863). Nossi B, Mada . 315 mm.. AWBP
coll. 257086

Plate 130, Cellana garconi (Deshayes, 1563), Islaud of Re-
union. Original tigures trom Deshayes. Moll. de Lle Ré-
union. pl. 6, figs. 11, 12

The main differences in garconi, compared with
testudinaria, are the smaller, more lightly built
shell, with dense more definite sculpture, the
radials being very numerous, and bearing distinct
ovate granules; also the shell tends to be narrow
in front, and never has the chevroned or tortoise-
shell markings of testudinaria.

Description (translation from Pilsbry, 1891,
L. ¢.)—Shell “regularly oval, conoidal, the summit
elevated, pointed, very slightly directed forward,
situated at the front two-fifths of the length. From
the apex radiate a great number of very fine, reg-
ular, rather equal riblets, which bear long, obtuse
granules. The margins are simple and sharp. The
interior lined with very bright nacre of a whitish-
brown, the central callus quite large, white,
sharply defined by the muscle-scar. The shell is
thin, semi-transparent, of a uniform brown-
blackish, but if held up toward the light, a few
rays of a beautiful red become visible.”

Measurements (mm.)—

length width height

31.0 8.7 7.0 Nossi BE, Madagascar
25.0 19.5 5.0 Nossi BE, Madagascar
23.0 19.0 9.0  type of garconi

Radula (Nossi B¢ specimen)—Very similar to
that of testudinaria, except for the lateral, which
is short, broadly arched and expanded above, and
very deeply notched.

Synonymy—

1863 Patella garconi Deshayes, Moll. de I'le Reéunion, p. 42,
pl 6, figs. 11, 12.

1891 Helcioniscus garconi: Pilsbry, NMan. Conch., vol. 13,
p. 150, pl. 66, figs. 100, 101.

Records—ISLAND OF REUNION (type locality). MADA-
GASCAR: south side of Nossi Iranja, 32 mi. S. W. of Nossi
Be” (ANSP Exped. Sept.-Oct. 1960); Pte. du Cratere, S. W.
Nossi Be” (ANSP); between Ambatoloaka and Madirokely,
S W, Nossi Be/(ANSP)

Cellana testudinaria {Linnaeus, 1758)
(PL 67, figs. 1, 2: PL 131; PL. 132, fig. 1)

Range—Andaman Islands to the Ryukyu Islands
and to New Caledonia and North Queensland.

Remarks—This is a large, solid, broadly ovate,
and rather depressed Cellana, externally rather
smooth, of brownish slate colour, radially pat-
terned in darker brown, and bluish silvery within.
This widely distributed Indo-Pacific species is
almost invariably associated with dark voleanic
rock, and occurs near and below low tide in ex-
posed situations. Pilsbry’s Helcioniscus rota var.
discrepans proves to be a synonym of testudin-
aria. The type material consists of two undersized,
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Plate 131, Figs. 1-3. Cellana  testudinaria (Linnacus, 1758)
Figs. 1. 2. Port Tilig, Lubang, Philippine Llands, 735 mm..
USNAL 245683, Fig. 3. Lectotype ol Helcioniscus rota var.

badly worn examples from unknown locality. An-
other synonym is Dunker’s insignis which Fraun-
feld claimed as coming from the Cape of Good
Hope, but almost certainly incorrectly. Frannfeld's
figure looks like testudinaria, but there is no other
record of the species from that arca.

Plate 132, Fig, 1. Celluna testudinaria (Linnaeus), Java.
Radula, from Adun & Leloup, Mem. Mus. Roy. DHist. Nat.
Belg.. vol. 2 (19), p. 12, Fig Lateral tooth of Cellana
vitiensis Powell (new nawe), Fijio Fig 3. Lateral tooth of
Cellana garconi (Deshayes), Nossi BE Madagascar

discrepans Pilkbry. 1891, 29 mm: an eroded young testu-
dinari trom unkuown Jocality,

Two related smaller species, also with a pref-
crence for dark volcanic rock, extend the range
of the testudinaria type of Cellana, to the west-
ward in garconi of the Madagascar-Reunion area,
and to the castward in vitiensis, the latter appar-
ently being restricted to the Fiji Islands.

Description—Shell solid, reaching a large size,
up to 90 mm. (3% inches) in length, but most
adults about two thirds that size; broadly ovate,
of low rounded profile, with the apex at about the
anterior third; margin simple and smooth. Ex-
ternal sculpture consisting of weak to obsolete,
low, narrow, smooth radial riblets. Colour of
exterior dark greenish brown, with a radiate pat-
tern in dark brown, within the shell substance,
and apparent only when the shell is held to the
light; the pattern may consist of radial streaks,
joined across in a netted pattern, or it may con-
sist of bold chevrons; internally the shell is bluish
silvery, with the large elongated spatula greyish
white to yellowish brown; the margin of the shell
has a continuous border in dark-brown, with ter-
minal blotches from the internal radial pattern
which also shows through faintly, back almost to
the spatula.

Measurements (mm.)— (all AWBP coll.).

length width — height

90.0 77.0 33.0  Bongao, Sulu Archipelago
79.0 67.0 27.0 Melanesia

735 64.0 18,0 Lubang, Philippines

65.0 56.0 150  Raga, New Ilebrides

53.0 43.0 145 Bataan, Philippines

30.5 25 6.5  near Noumea, New Caledonia

Radula—All teeth long and narrow; paired
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Plate 133, Geographical distribution ot Cellana  testudinaria
(Linnacus). Cellana garconi (Deshayes) and Cellana vitiensis
Powell (new name).

centrals each with a long slender, erect, simple-
pointed cusp; paired laterals larger than the cen-
trals, each with the cusp moderately curved,
ending in a sharp point, and with a weak denticle
on each side, at the base of the cusp, and at a
point just above middle height of the whole tooth;
marginals 3, outer two more or less fused basally,
and with a rudimentary cusp on the middle one
only.

Synonymy—

1758 Patella testudinaria Linnaeus, Syst.
Locality?

1765 “Lepas ou Patelle.” Argenville, Conch. Traité Géh. Coq.
de Mer. ed. 2, pl. 2, tig. P.

1798 Patella patera Roding, Mus. Bolten., vol. 2, p. 8.

1825 Patella rumphii Blainville, Dict. Sei. Nat., 3\ p. 95.

1854 Patella  testudinaria  Linne! Reeve, Cunch‘ Iconica.
pl. 4, figs. 6 a, b.

1866 Patella insignis Dunker. Verh. Zool.-bot. Gesell.,, Wien,
P 941

1868 Patella insignis Dunker, Fraunfeld, Reise der Novara,
Zool. Moll. p. 14, pl. 2, fig. 25.

1891 IHelcioniscus testudinaria Linne, Pilsbry, Man. Conch.,
vol. 13, p. 128, pl. 25, figs. 16-19.

1891 Ielcioniscus rota var. discrepans Pilsbry, Man. Conch.,
vol. 13, p. 146, pl. 72, figs. 78-80.

1906 Helcioniscus mestayerae Suter, Trans. N. Z. Inst., vol.
38, p. 322, plo 18, figs. 7-9. “Stewart Island, New
Zealand.” in error.

1938 Cellana testudinaria Linn, Adam & Leloup, Mém. Mus
Roy. D'Hist. Nat. Belg, vol. 2 (19), p. 10; p. 12, tig. 2
(radula).

1959 Cellana testudinaria Linné, Oyama & Takemura, Moll.
Shells, vol. 3, Patella-Cellana, pl. 1, figs. 7-10.

Nat., ed. 10, p. 783.

Types—The figured holotype and the paratype
of discrepans are in the Academy of Natural

Sciences of Philadelphia, and the holotype of
mestayerae is in the Dominion Museum, Welling-
ton, New Zealand.

Records—ANDAMAN ISLANDS: Port Blair (AWBP coll.)
INDONESIA: Java, Amboina, Bali (Adam and Leloup, 1938).
SABAII (BOR? . Marudu Bay. on surf washed rocks at
mid to low tide (USNM), NEW GUINEA; Summberbaba, Japen
Island (ANSP. Exped. 1956: ANSP). GULF OF SIAM: Koh
Chang (USNM); Koh Kut (USNM), SULU ARCIHIPELAGO);
Bongao Islands (USNM). PIHILIPPINES; west coast, Palaui
Iland, Luzon (USNM): Marivales, Bataan, Luzon (du Pont-
Acad. Exped. (ANSP): Iba, Zambales, Luzon (du Pont-Acad.
Exped. 1958 :ANSP); Jamelo Bay, Luzon (USNM): Port
Tilig, Lubang (USNAI); Gigmoto, Catanduanes Island (du
Pont-Acad. Exped. 1958 :ANSP); Cuyo Island. Palawan
(ANSP). TAIWAN (FORMOSA); (USNM). RYUKYU IS-
LANDS (USNM): Nase, Okinawa (AWBP coll.) BANKS IS
LANDS; Vanualava (AWBP coll. 186). I'A CRUZ IS
LANDS; Vanikoro (A. T. Pycroft, 1932, Auck. Mus.). NEW
HEBRIDES; Lamap, Mallicolo Island  (ANSP);  Steepclift
Bay, Pentecost, Raga (AWBP coll); Aoba (AWBP coll.):
Gaua (A, T. Pycroft, 193, \uck Mus.); Vureas (A. T. Py-
croft, 1932, \luk Mus.). N CALEDONIA; Baie des Prunes
near Noumea (G. & M. ]\hm 1958, ANSP); near Amos, N. £
coast, under smooth basalt hauld(’rs, in caverns (L. Price,
1969). AUSTRALIA: Quecnsland: Cairns (AWBP coll.).

Cellana vitiensis Powell new name
(P 129, figs. 1, 2; PL 132, fig. 2)

Range—Fiji Islands.

Remarks— Unfortunately the name Patella sag-
itata Gould, 1846, is preoccupied by the same
combination used by Donovan, 1820, in Rees” En-
cyclopaedia of Conchology. Donovan’s “P. sag-
ittata” appears in the encyclopaedia against a
rather crude figure at the top left of plate 10 in
volume 5, and according to Dr. J. D. Taylor of
the British Museum (Natural History) there ap-
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pears to be no other reference to the name in the
text. Nevertheless Donovan’s name qualifies as
validly published, and a new name for Gould’s
species becomes necessary since no substitute
name for the apparently endemic Fijian species is
available.

The Fijian species has often been mistaken for
the young of testudinaria, but examples of that
species of comparable size are more elongate, of
greater solidity, lie perfectly flat, the radial sculp-
ture is weaker and it does not develop granules.
A constant feature of wvitiensis is the anterior and
posterior concavities of the shell margin, so that
when the shell is placed upon a flat surface it
can be rocked in a fore and aft motion.

The large Cellana testudinaria does not seem
to occur in Fiji, or elsewhere east of there.

Description—Shell rather small, up to 39 nun.
(I inches) in length but usually much smaller,
of light build, broadly ovate, and of rather low
profile, the apex at about the anterior fourth,
and inclined forward; margin thin and sharp,
without crenulations. There is a broad but slight
concavity in the shell margin both anteriorly and
posteriorly, and laterally the margin is slightly
broadly convex. Sculpture crisp and delicate,
consisting of densely-packed linear-spaced rad-
ials, all of which are closely granulose. Colour
of exterior dark-brown to bluish black, obscurely
rayed with pale blue-green tessellations. When
held to the light there is an inner pattern of dark
reddish brown, composed mainly of anastomos-
ing chevrons. Interior leaden-silvery, with a very
narrow  blackish margin, and chestnut spatula,
often with ill-defined outlines.

Radula—Similar to that of garconi but the top
of the lateral is longer and less arched.

Measurements (mm.)—

length width height
32.00 9.0 Fiji
33.5 30.75 1.0 Viti Leva Bay, F
30.0 26.00 7.5 Viti Leva Bay, Fiji
Synonymy—

I846 Patella sagittata Could. Proc. Boston Soc. Nat. Hist..
vol. 20 p. 148 (non Donovan, 1820)

1852 Patella sagittata Gould, U. S, Explor. Exped., vol. 12,
1. 337, pl. 29, figs. 449 a-c

1891 Heleioniscus  sagittatus Gould, Pilshry, Man. Conch.,
vol. 13, p. 130, pl. 65, tigs. $9-92.

Types—Ilolotype and three paratypes in the
United States National Museum, Washington;
USNM. 5839.

R(rmda ~FHL  (type locality); “Mbega™=Beqa  Island
: Viti Levu Bay. N E.Viti Leva Island, on smooth dark
l‘n a rock in the upper tidal zone (W. O. Cernohorsky coll.).

Cellana grata (Gould, 1859)
(PL. 67, fig. 7; P1. 134)

Range—]Japan and Korea.

Remarks—This common Japanese limpet has
often appeared in the literature under the name
of eucosmia Pilsbry, 1891, which name was
first applied to a Red Sea shell, and then later
misapplied by Pilsbry, 1895, exclusively to a
Japanese Cellana. This latter Cellana is a sy-
nonym of stearnsii Pilsbry, 1891, which is a more
strongly sculptured form of the false ‘eucosmia’
of Pilsbry, 1895. However, stearnsii also, must
be relegated to the synonymy of grata Gould,
1859, which becomes the valid name for this
Japanese shell. Gould’s grata is easily recog-
nised by its rather narrowly ovate outline, high
profile, and prominent sculpture of numerous
scaly to tubercled radial ribs. The exterior of the
shell is greyish, with dashes and speckles in light
to dark reddish-brown. These intermittent radial
maculations show strongly in the interior, which
also has a clear cut spatula of reddish chestnut,
deepening to dark-brown at the edges.

Description—Shell of moderate to fairly large
size, 30-536 mm. (1%-24% inches) in length, ovate to

Platc 134 Celluna  grata  (Gould, 1839).  Japan. |
Suwanosejima, Osumii, 56 ., USNNE 3440049, Figs. 3.
Nagoya, Kii. 35 and 335 mm.. AWBP coll. 6. Lig. 4
Tosia. 345 mn. (stearnsii torm), AN B coll.
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rather narrowly ovate and moderately elevated,
with both anterior and posterior slopes, slightly
to conspicuously arched. Sculpture consisting of
very numerous scaly to imbricately tuberculose
radial ribs avhich are variable in development;
the form stearnsii having optimum coarse ribbing.
Colour of exterior whitish to dull gray, maculated
with reddish brown spots and dashes; interior
bluish grey or buff, heavily radially maculated
with intermittent dark-brown rays and spots,
the spatula bright-chestnut in the middle, but
deepening to a dark-brown clear-cut outer edge.
Measurements (mm.)—

length width height

56.0 47.0 270 Suwanosejima

50.5 40.5 28.0 Matsushima 1d., Korea

38.0 29.0 21.0  holotype of stearnsii, Kii

340 25.0 16.0 Tosa, Japan

30.0 240 140 lectotype of grata; USNM 1965,
30.0 23.0 11.5  Misaki, Japan

Synonymy—

1859 Patella grata Gould, Proc. Boston Soc. Nat. Fist., vol
7. p. 161,

1891 Patella (Heleioniscus) stearnsii Pilsbry, The Nautilus,
vol. 4, p. 100.

1891 Patella grata Gould, Pilsbry, Man. Conch., vol. 13
p. 135 (unfigured).

1891 Helci us stearnsii Pilsbry, Manual Conch., vol. 13,

p- ol 48, figs. 16-18.

1895 Helcioniscus stearnsii Pilsbry, Cat. Marine Moll. Japan,
p- 112, pl. 7, figs.

1895 Helcioniseus eucosmius Pilsbry (non  Pilsbry, 1891),
Cat. Mar. Moll. Japan, p. 112, pl. 7, figs. 7-10.

1959 Cellana eueosmia Pilsbry, Oyama & Takemura, Moll.
Shells, vol. 3, Cellana, pl. 3. tigs. 1-3.

1959 Cellana stearnsii Pilsbry, Ovama & Takemura, Moll.
Shells, vol. 3, Cellana, pl. 3, figs. 4-6.

1961 Patella grata Gould, Johnson, Bull. 239, U. S, Nat. Mus.
p- 86, pl. 19, figs. 1, 3 (lectotype).

1962 Cellana lucosmia Pilsbry, Kira, Col. Hlust. Shells of
Japan, pl. 5, tig. 10.

1962 Cellana dorsuosa torma stearnsii Pilsbry, Habe, Col.
Hlust. Shells of Japan, pl. 3, fig. 3.

1967 Cellana grata Gould, Habe & Kosuge, Standard Book
Jap. Shells in colour, pl. 3, figs. 4, 5.

Fvt

Plate 135, Figs. 1-3. Cellana mazatlandica (Sowerby, 1839},
Chichi Fina. Bonin Glands, Japan. Fig, 1. 61 mu; Figo 2

Types—Lectotype of grata, selected by Johnson
(1961), in the United States National Museum;
USNM 1965. Type series of stearnsii in the Acad-
emy of Natural Sciences of Philadelphia.

Records—]JAPAN: north shores of Niphon (lectotype of
grata); Kii Province (types of stearnsii); Nagoya, Kii (AWBP
coll.); Tosa (ANSP}); Suwanosejima, Osumi (USNM); Kom-
inato, Kazusa (AWBP coll.); Minoshima (AWBP); Misaki
{ANSP). KOREA; Matsushima Island (USNM).

Cellana mazatlandica (Sowerby, 1839)
(P1. 67, figs. 17, 18; PL 135)

Range—Bonin Islands, Northwest Pacific Ocean.

Remarks—This very large but comparatively
thin-shelled Cellana seems to be restricted to the
Bonin Islands. It is easily recognised by its tall
conical shape, with straight dorsal slopes, con-
spicuous spinose radial ribs, pale yellowish
brown exterior, sparsely speckled with black,
and rich chestnut-brown spatula, within.

Unfortunately the well known name for this
striking member of the Japanese fauna, nigris-
quamata, has to fall as a synonym of Patella
mazatlandica, a misnomer, since the species does
not occur in the tropical West American fauna.
Also Pilsbry’s Patella (Helcioniscus) boninensis is
another synonym, being merely the adult of the
species.

Description—Shell reaching a large size, up to
90 mm. (3% inches) in length, solid but not
massive, of moderate height to tall conical, with
almost straight slopes; apex anterior third to sub-
central. Sculpture of strong, sharply raised, prom-
inently tubercled radial ribs; about 38 primary
ribs and a varying number of secondary ribs,
making a total of between 48 and 55. Colour of
exterior pale yellowish brown, deepening towards
the margin, the radials with scattered black spots;

75 mim; Figo 30 37 ., AW BP coll. 204714 (better known
as boninensis Pilsbry, 1891).
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interior silvery-gray to cream, or pinkish white,
with the spatula deep chestnut- brown, sometimes
partly clouded with white callus; crenulated mar-
gin tinged with orange- brown.

Measurements (mm.) (all A.W.B. Powell coll.)—

length width height

90.0 75.0 37.0 Bonin Islands

78.6 644 410 Bonin Islands

61.0 51.0 26.0  Bonin Islands

45.0 39.0 21.5  Bonin Islands
Synonymy—

15839 Patella mazatlandica Sowerby, Beechey’s Voy. “Blos-
som”, Zool. p. 148, pl. 39, fig. 12, “Mazatlan™ in error.

1854 Patella nigrisquamata Reeve, Conch. Icon. pl. 2. hgs.
3 a, b, “Australia”, in error

1891 Patclla (Helcioniscus) boninensis Pilsbry, The Nautilus,

p. 79. Bonin Islands.

1891 Helcioniscus boninensis Pilsbry, Man. Conch. vol. 13,
p. 131, pl. 66, figs. 1. 2: pl. 67, fig. 3.

1891 Helcioniscus  nigrisquamatus  Reeve,  Pilsbry,  Mun.
Conch. vol. 13, p. 125, pl. 19, figs. 35, 36. pl. 35,
figs. 13-15. (Concepcion, Chile”, in error.

1895 Heleioniscus nigrisquamatus Reeve, Pilsbry, Cat. Mar.
Moll. Japan, p. 112, pl. 7. figs. 1. 2.

1895 Helcioniscus  nigrisquamatus  boninensis  Pilsbry,  Cat.
Mar. Moll. Japan, p. 112, pl. 7, fig. 3

1932 Cellana nigrisquamata Reeve, Kuroda and [Habe, Check
List Ree. Mar. Moll. Japan, p.

1959 Cellana nigrisquamata Reeve, Oyama and Tukemura,
The Moll. Shells, vol. 3, Cellana, pl. 3, tigs. 9-12.

Records—BONIN  ISLANDS: Ogasawara Island  (ANSP):
Chichi Jima (USNM).

)

Types—Three syntypes of Patella nigrisquamata
Reeve, 1854, are in the British Museum (Natural
History).

Cellana nigrolineata (Reeve, 1854)

(Pl 67, tigs. 15, 16; PL. 137)
Range—Japan, conmmon and widespread.
Remarks—This very attractive species is casily

recognised by the orange-stained  spatula and
by the intricate external pattern of reddish brown
c‘cte Ni1-d 140°

radial ribs and concentric growth lines on a
greenish blue ground.

Description—Shell large, up to 78 mm. (3 inches)
in length, but usually only about two-thirds that
size, ovate, with an ahnost smooth margin,
broadly rounded in protfile, depressed to rather
tall in  fully-grown examples,  with the apex
varying between the anterior third and subcen-
tral. Sculpture consisting of slightly raised, nar-
row radial ribs, crossed by weak concentric growth
lines;  between 50 and 60 radials, including
intermediates, in fully aduolt shells. Colour dis-
tinctive; externally greenish blue, with the radial
ribs and concentric growth lines picked out in
reddish brown, or occasionally in Dlack; intern-
ally, bluish silvery, with the external rib pattern
showing through; spatula ivory-white but more or
less  stained orange-red, or sometimes  dark-
chocolate.

Measurements (mm.)—

length width height
78.0 205 Chiringashima, Japan
58.0 Fukura Awaji. Japan
56.5 Chiringashima, Japan
8.5 ssntype, British Museuin
£2.0 Nugasakl, Japan
Synonymy—

1854 Patella nigro-lincata Reeve, Conch. Teonica, plo 18,
figs. 43 a, b “Island ot Cuamiguing, Philippines™,
probubly in error.

1891 Heleioniscus nigrolineatus Reeve. Pilsbry, Man., Conch.,
volo 130 p. 1330 pl. 13, tigs. 48, 49; pl. 14, tigs. T1-74

1895 Heleioniscus  nigrofincatus Reeve, Pilsbry, Cat. Nar,
Moll: Japan. Detvoit, p. 113.

1952 Cellana nigrolineata Reeve, Kuroda and 1abe, Check
List. Rec. Moll. Japan, p. 44

1959 Cellana  nigrolineata Reeve, Oyvama and  Takemura,
Ihe Moll. Shells. vol. 3. Patella-Cellana, pl. 1. figs
5. 6.

1962 Cellana nigrolincata Reeve, Kira, Shells West. Pacific
m Colour, p. 7. pl. 6, fig. L.

Plate 136 Geographical distribution of Cellana grata (Gould).
Cellana mazatlandica (Sowcerby). Cellana exarata (Reey¢) and
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Plate 137, Cellana nigrolineata (Reeve, 1854), Chiringashinia,
Japan, 57-78 nimi, AWBP coll. 52754

Types—Four syntypes in the British Museum
(Natural IHistory), ol which one, measuring
47.0 X 37.75 X 1L1.5 mu, is probably the one
figured by Reeve, and this I now nominate as
lectotype.

Records—"Philippmes.  Iand  of  Camiguing =Camiguan
(type locality: probably in error); JAPAN: Ilirado, Nagasaki
Prefecture (Oyumia and  Takenura, 1959);  Cliringashima
(AWBP coll); Fukura Awaji (USNAD):; Sagami Bay (Bishop
Mus ). Manazutu  (Auck. Mus.); Minoshima, Wakayama
(AWBP coll.).

Cellana toreuma (Reeve, 1855)
(P 138)

Range—Japan to Ryukyu Islands, Mariana Is-
lands, Taiwan, Hongkong, China, and Philip-
pines.

Remarks—There is little doubt that toreuma
and amussitata represent extremes in sculptural
development of a single species. Ino (1933, p. 31)
has shown how size, rib-strength, outline, and
other variations, can be accounted for by position
in the tidal zone, nature of the substratum, and
degree of exposure to wave stress.

The predominant form of the species is long
and narrow with subparallel sides, and internally,
the spatula is long and narrow also. Certain
shells from the Philippines (Plate 71, figs. 7, 8)

fwﬂlﬂ'f%

are broadly ovate, but these are extreme indi-
viduals in populations that have narrow shells as
well. Pilsbry’s  Helcioniscus  nigrolineatus  var.
divergens is still another viariant of foreuma,
which is of large size, elongate-ovate, but with
rounded rather than subparallel sides, and dense,
fine, subgranose radial sculpture (Plate 71,
fig. 6). Rugosely sculptured shells (Plate 71, fig.
3) are, according to Ino, found towards low
water, where rocks have rough surfaces, con-
trasted with rock surfaces from higher levels that
have been smoothed by erosion.
Description—Shell of moderate size, up to 40
. (U4 inches) in length, lightly built, very de-
pressed. apex between the anterior third and
fourth, elongate-ovate, narrow, with flattened
sides, and tapered to a narrowly rounded [ront
margin; margins weakly crenulated. Sculpture
variable, typically consisting of 30-40 moderately
strong, narrow, sharply raised primary radial
cords, and from 1-3 secondary cords in each
imterspace, the whole crossed by fine sharp
growth lines, that weakly decussate the radial
cords, especially the secondary ones. Colour ex-
tremely variable; externally, usually greenish or
buff, boldly rayed, mottled and blotched with
dark reddish brown; internally bluish silvery, the
external pattern showing through strongly; spat-
ula ill defined, usually diffused chestnut-brown,
but white callused at the anterior end.
Measurements (mm.)—

width

length

height
9.0 Japan; Pilsbry, 1891, p. 135
5.8 Nagasaki
55  Waki, Satsuma
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Plate 138, Figs. 1-8. Cellana torenma (Reeve, 1855). Figo 1

Nagasaki, Japan, 39w, AWBP coll. 482190 Figs. 20 3

Waki, Satsumna, Japan, 37 & 35 nnn. AWBP coll. 204717

Figs. -4 5. Hongkong, 24 & 25 mm, USNNL Fig. 6.

Synonymy—

1855 Patella torewma Reeve, Conch. Iconica, pl. 27, tigs.
69 a-c

1855 Patella amussitata Reeve, Conch. Iconica, pl. 30, figs.
S3acb

1855 Patella affinis Reeve, Conch. Iconica, pl. 35, tigs.
108 a, b.

21835 Patella toreuma var. tenuilirate Carpenter, Proc. Zool.
Soc.. Lond. “Monterey,” in error.

15891 Heleiouiscus  toreuma Reeve, Pilsbry, Nan.
vol. 13, po 135, plo 13, tigs. 50-53.

1891 [elcioniscus  nigrolineatus — divergeus  Pilsbry,  NMan.
Conche vol. 13, p. 134 pl. 73, tigs. SI-SH.

1895 Helcioniscus torewna Reeve, Pilsbry, Cat. Mar. Moll.
Japan. Detroit, p. 113.

1925 Patella  affinis: (synomym of  toreuma), Tomlin and
Peile, Proc. Malae. Soc., Lond., vol. 16, p. 198,

1925 Patella amussitata Reeve, (synonym of torewma), Tom-
lin and Peile, Proc, Malac. Soc., Lond., vol. 16, p. l‘J‘S

1935 Cellana  toreuma Reeve, Ino, Bull. Jap. Soc.
Fisheries, no.. 37, pp. 31-36.

Conch.,

1952 Cellana  amussitata Reeve, Kuroda and 1abe, Check
List Rec. NMar. NMoll. Japan, p. 1.
1952 Cellana  torecuma Reeve, Kuroda and  abe, Check

List. Rec. Mar. Moll. Japan, p. -+

1959 Cellana  toreuma Reeve, ()\‘mm and T
Aoll. Shells, vol. 3, Cellana, bl 20 figs. ¢

1959 Cellana amussitata Reeve, ()).mm and T.lkvmum The
Moll. Shells, vol. 3, Cellana. pl. 2, tigs. 13, 14.

1942 Cellana  amussitata Reeve, Yen, Proc. NMalac, Soc..
Lond.. vol. 24, p. 174 pl. 11, tig. 1

ul\(‘muru The

Types—The types of affinis, amussitata and
toreuma all of Recve, 1855, are in the British
Musewn (Natural istory), and that of divergens

Anatahan Lsland, Martana Islands, 445 mm.  (-divergens
Pilshry, 1891). AWBP coll. 232358, Figs. 7. 8. Malibon. near
Manila. Philippines, 35 & 29 min., USNM 522110

Pilsbry, 1891 is in the Academy of Natural Sci-
ences of Philadelphia. The type locality for
toreuma cited by Reeve as “Monterey, Cali-
fornia,” is erroneous.

Reeords—CIINA: (ex Cuming, Brit. Mus. (N IL) ). JAPAN:
Nagasaki (USNN): Waki, Satsuma: Futwmi, yogo. MARI-
ANA ISLAN Anatahan Island (all AWBP coll.). TTONG-
KONG (USNA). TATWAN: (Oyama and Takemura, 1959, pl.
2, tigs. 9-14). PHILIPPINES: Malibon, near Manila (USNAL)
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Plate 139, Geographical  distribution ot Cellana  toreuma
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Cellana exarata (Reeve, 1854)
(PL. 67, figs. 4-6; P1 140}

Range—Hawaiian Islands.

Remarks—This well-known Hawaiian limpet is
readily distinguished, when not in an eroded
state, by its high-conical shape, with straight
dorsal slopes, and black external ribbing, with
narrow whitish interspaces. Internally the colora-
tion is silvery to bluish leaden, and the clear-cut
spatula is leaden to black, except when clouded
with white callus.

Dr. Alison Kay (1969, pp. 1, 2) advocated
separation of exarata into three distinct species,
diagnosed as follows:—

(1) exarata—Shell black, finely sculptured, the
radial ribs not extending beyond the mar-
gin; foot of animal dark grey, mantle al-
most black; mantle appendages short, ex-
tending only 3 mm. beyond the edge of the
shell. It belongs to the splash zone, on the
islands  of Oahu, Molokai, Maui and
Hawaii.

(2) sandwichensis—Shell black, coarsely sculp-
tured, the radial ribs extending beyond the
margin; foot of animal yellow, mantle grey;

mantle appendages long, some extending
20 mm. beyond the edge of the shell. It be-
longs to the low tidal zone, over the same
range of localities where exarata is found.

(3) melanostoma—Shell cream  or white, with
brown ribs; foot of animal and the mantle
bright green. Outlying locations of the Ha-
waitan Chain, Necker, Nihoa, Lehua, Gard-
ner Pinnacles and parts of Kauai.

After examining the excellent range of exarata
material in the Bishop Museum, plus extensive
material representative of the locations listed
following, the writer is of the opinion that sand-
wichensis and melanostoma, so far as present
evidence goes, do not qualify for higher status
than ecotypes of exarata.

The juvenile stage, up to 24 mun. in length, in
all three forms is identically tessellated in black
and white, after which the radial ribs become
continuously black, unless defaced by erosion.
Most material from the outlying shoals and pin-
nacles of the Hawaiian Chain is subject to ero-
sion, which reduces the surface of the adult
shell to a uniform cream or white. However, in
one lot from French Frigate Shoal, several

Plate 140. Figs. 1-5. Cellana exarata (Reeve, 1554), Tawaiian
Iands, Figs. 1. 3. Kau Waiahuking, 1 i 47-53 .,
AWEBP coll. 198947, Fig. 2. Hilo, Hawaii, 35 m, AWBP

coll. 195571, Figs. 4. 5. Gardner Pinacles, 83w, AWBEP
coll. 200434
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adults have retained the black pigmented ribs
right through to the fully adult shell.

Regarding differences in the coloration of the
animal and in the relative lengths of the mantle
appendages recorded by Dr. Kay, the writer has
found similar variations in the New Zealand
Cellana radians, which has a vertical range ex-
tending from low water to the lower edge of the
splash zone. In the case of exarata versus sand-
wichensis it would be interesting to have obser-
vations upon limpet animals from mid-tidal loca-
tions.

The eroded melanostorna form of exarata is
strikingly similar to mazatlandica of the Japanese
Bonin Islands, and there is little doubt that there
is near relationship. The Bonin species has a
tessellated juvenile stage also, but the ribbing in
the adult stage is tubercular and not continuously
coloured, just sparsely speckled, and the apatula
is deep chestnut-brown, not leaden to black, as
it is in exarata.

Description—Shell reaching a large size, up to
83 mm. (3% inches) in length, but usually be-
tween 45 and 60 mm., solid, but not massive,
narrowly ovate, with a subcentral nucleus, and
conical with straight sides. Sculpture consisting
of from 46 to 50 bold, sharply raised, flat-topped
radials, that are smooth, except were crossed by
weak concentric growth striae; margin shallowly
corrugated to deeply indented by square-cut cren-
ulations. Colour of exterior consisting of plain
black radial ribs, with grey or whitish interstices,
the apical area only, tessellated with black and

white dashes; inteérnally silvery to bluish-leaden,
with the dark ribbing showing through; spatula
leaden to solid black, but often partly or com-
pletely white callused. When the shell is eroded
externally that surface becomes whitish or cream
coloured, and the corresponding interior is usu-
ally diffused with yellow or orange-brown.
Measurements (mm.) (all AWBP coll.)—

length width licight

83.0 68.5 40.0 Gardner Pinnacles

70.0 5¢ 310 Molokai Island

64.0 375 Necker Island

12.0 120 Molokai 1sand
Synonymy—

1839 Patella exarata Nuttall, in Jay, Cat. Shells, 3, p. 38
(nomen nndum). “Oregon, California.” in error

1554 Patella exarata Reeve, Conch. Ieonica, pl. 19, tigs.
47 a, b.

1554 Patella undato-lirata Reeve, Conch. Iconica, pl. 23,
figs. 59 a. b. “Sandwich Islands.”

1560 Patella sandwichensis Pease, Proc. Zool. Soc., p. 437,

IST0 Helcioniscus — exaratus  Nuttall,  Dall,  Amer. Journ.
Conch., vol. 6 (3), p. 279, pl. 16, tig. 29 (dentition).

1891 Helcioniscus  exaratus Nuttall, Pilsbry. NMan. Concl.,
volo 130 p. 126, pl. 47, figs. 1-3; 6-12.

1891 Helcioniscus melanostomus Pilsbry, Man. Conch., vol
13, p. 151, pl. 32, figs. 67-69.

1969 Cellana a,  sandwichensis  and  melanostoma:
Kay, Hawaiian Shell News, vol. 17, no. 4, pp. 1, 2

Types—Three syntypes in the British Museum
(Natural History), of which, one measuring 42.5
X 35.0 x 18.0 mm. is evidently the one figured by
Reeve and this [ now nominate as lectotype.

Records—ITAWAIIAN ISLANDS: OANU: [launama Bay:

Manaua  Islands:  Mokolea  Rock: Kaena  Point;  Manana;
Moku Manu: Popoia Islet. TIAWAIL Hilo; Kona: Kau Waia-

Plate 141 Figs. 1, 2. Cellana talcosa (Gould, 18146). Fig. 1
Molokai. Hawaiian Iskinds, ST mn. AWBP coll. 193587
Fig. 2. Hawaiian Klands, 565 mm., AWBP coll. 22915

(better known ander its preoccupied nane, argentata Sow er-
by 1839).
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bukini. KAUAL Haena. MAUIL West Tlonolua. MOLOKAL
Kuaunakokai (all Bishop Mus.). LA PEROUSE PINNACLE.
Tanager Exped., Bishop Mus.). GARDNER PINNACLES
(Tanager Eaped., Bishop Mus.). NECKER (Tanager Exped.).
NHIOA (Tanager Exped. Bishop Mus.).

Cellana talcosa (Gould, 1846)

(PL. 67, fig. 3; PL. 141)

Range—Ilawaiian Islands.

Remarks—This very large species of Hawaiian
Cellana, long known as Patella argentata Sow-
erby, 1839, must take the name of talcosa Gould,
1846, owing to the prior Patella argentata Bosc,
1801.

Apart from large size, talcosa is distinguished
by its nearly circular outline, broadly rounded,
high-arched profile, very numerous, rather reg-
ular, radial ribs, and distinctive coloration, the
exterior, when not encrusted, being reddish
chestnut, and the interior silvery, with the
scapula  and  surrounding  muscle
white. This species is found on exposed rocky
shores and outer reefs near the low tide line.

Description—Shell solid, very large, up to 106
mm. (4% inches) in length, broadly ovate, almost
circular in outline, and roundly low-conical in
profile, with the apex subcentral. Sculpture con-
sisting of very numerous, narrowly rounded
raclial ribs, 58-76 primary, and a few secondary
riblets in the interspaces of the lower half of the
shell; margins finely crenulated. Colour, exter-
nally reddish chestnut, but almost invariably
encrusted with algae and limy deposit; internally
with a large ivory-white spatula, surrounded by
a white callused area, and from there to the mar-
gin silvery, with the chestnut ribbing of the ex-
terior showing through, especially towards the
margin.

Measurements (mm.)—

impression

length width height

106.5 940 5.0 Kona, Hawaii
88.0 S1.5 33.0  Molokai
87.0 S1LO Molokai
Synonymy—

1839 Patella argentata Sowerby in Beechey's Voy. “Blos-
som,” Zool, p. 148, pl. 39, fig. 12 (non Bosc, 1801),
“Valparaiso, Chile,” in error.

1846 Patella talcosa Gould. Proc. Boston Soc. Nat. Hist.,
vol. 2, p. 8. Hawaii, Saudwich Islands.

1852 Patella talcosa Gould, U. S, Explor. Exped., Moll. p.
334 pl. 29, tigs. 452 a, b,

1854 Patella cuprea Reeve, Conch. Iconica, pl. 8, tigs. 15 a,
b.. “Swan River,” erroncous.

1891 Heleioniscus argentatus Sowerby, Pilsbry, Man. Conch.,
vol 13, po 127, pll 18, figs. 29, 30; pl. 65, fig. 93

1969 Cellana talcosa Gould, Kay . Hawaiian Shell News, vol.
17 no. 4 p. L.

Types—The holotype of talcosa is in the United
States National Museum, Washington (USNM.
5824).

Records—TIAWAIIAN ISLANDS: HAWAIL South Point,
Kaukalae: Kona; Kau, Waikapuna; Puako. KAUAL Koloa;
MAUL Hana; Honolua; Keoneio (all Bishop Mus.). MOLO-
KAL: outer reefs (AWBP coll.). NIHHOA (Bishop Mus.). There
seem o be no Recent records of the species from the island
ot Oahu, but it occurs there fossil in raised coral reef for-
mations.

Cellana taitensis (Réding, 1798)
(PL 75)

Range—Tahiti, Society Islands, and Pitcairn
Island.

Remarks—This rather small-sized Cellana is
lightly built, of ovate outline, moderately ele-
vated, closely and rather regularly radially
ribbed, and of dull greenish colour, maculated
with numerous intermittent radial dark-brown
lines and blotches. Tt is possibly closely allied to
the Lord Howe Island enalogia Tredale.

The writer is indebted to Dr. ITarald A. Reh-
der of the National Museun of Natural History,
Smithsonian  Institution, Washington, for point-
ing out (personal communication) Roding’s ear-
lier name for the well known tahitensis (Pease).
Roding's Patella taitensis was cited as coming
from ‘Othaheite’ (= Tahiti), and was based upon
avanne, tab. 1, figs. N, N. Despite the crude-
ness of Favanne's illustrations, they suggest the
common Cellana of Tahiti rather than Patella
(Scutellastra) flexuosa, the only other patellid
limpet known to occur in the Society Group.

Description—Shell small, 33.5 mm. (1) inches)
in length, but usually smaller, of light build,
Droadly ovate, moderately elevated, and with
the apex at about the anterior third; margin thin,
minutely crenulated. Sculpture consisting of very

Plate 142, Figs. 14 Cellana taitensis (Roding, 1795). Figs.
1, 2. Pitcairn Island. 0 1., AWBP coll. 26869, Figs.
304 Tautira, Tabiti, 24-25 ., AWBP coll. 250703,
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dale.  Cellana  eraticulata  (Suter)  and  Cellana — taitensis ~
(Riling) 1798 Patella taitensis Riding, Mus. Bolten., pt. 2, p. 7, sp.

numerous, moderately strong, narrow, radial rib-
lets that arc deeply cut by closely-spaced con-
centric growth lines, resulting in nodulation, es-
pecially towards the margin. Colour: externally,
varying from dull greenish to greenish white,
with a variable radiate pattern in dark-brown,
ranging from intermittent radial lnes to bold
blotches; internally, iridescent dull dark  bluish
grey, the terminal points of the external ribbing
forming a narrow dark border; spatula  dark
greyish or greenish brown, sometimes ctouded
with white callus.
Measurements (mm.)—

length width height
27.00 1150 Taatira, Tahiti
25.00 1400 i
2175 875 Tahiti
15.00 6.00 ra, Tahiti

Plate 114 Cellana ardosiaca (11ombron & Jacqunot, 1841),
Klad of Juan Fernandez, oft Chile, 46-58 nmn., AWBP

68, Based upon Favanne, tab. 1, figs. N. N
1868 Tectura tahitensis Pease, Awmer. fourn. Conch., vol. 4
(3), p. 98, pl. 11, tig. 21.
1891 {lelcioniscus tahitensis Pease, Pilsbry, Man
vol 13, p. 129, pl. 67, figs. 4-S.
1907 Patella  ({lelcioniseus)  tahitensis  Pease,
de Conchyl, vol. 55 (2), p. 173, (Pit
1966 Cellana tahitensis Pease, Rehder, Haw:
vol. 14 (8), p. 5. Pitcairn Island.

Conch.,

Couturier, J.
irn Iskand).
aifan Shell News,

4]

Records—TAHITI (type locakity): S. W. of Tantira, on basalt
rocks in the splash zone (R. Robertson, 22 July, 1952:
ANSP). PITCAIRN ISLAND (AWBP coll.): Bounty Bay
{Rehider. 1966). TUAMOTU ARCHIPELACGO: NMangareva
{(Aust. Mus.).

Cellana ardosiaea
(Hombron and Jacquinot, 1541)

(PL 73, tigs. 7,5 PL 144)

Range—Istand of Juan Fernandez, off the coast
of Chile.

coll. 48228,

[01-721]
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Remarks—This is the furthest east vet re-
corded for the Indo-Pacific genus Cellana. Pils-
bry (1891) considered ardosiaea to be allied to
the Society Islands taitensis, but that is a most
unlikely relationship. From all other species of
Cellana, the Juan Fernandez shell stands apart,
with its nearly circular, spreading form with its
straight dorsal slopes, high conical profile, and its
small, erect, nearly central apex.

Unfortunately the writer has no preserved
animals of ardosiaea, but reference to Schuster
(1913) and to Thiem (1917), respectively, leave
no doubt that the species is a Cellana, not a
Nacella (Patinigera), which latter relationship
one would have expected, owing to the geo-
graphical proximity of ardosiaea to the South
American mainland.

The epipodial fringe, so characteristic of
Nacella and its subgenus Patinigera, is absent in
ardosiaca, as also is any trace of the equally
characteristic bronzy coloration of the shell.

Thiem (1917, p. 389) described in ardosiaea
a presumed sensory organ, the “vorderer sub-
palliater Sinnestreif” (anterior subpallial sensory
stripe), and a longer posterior one, the former
evidently the same structure as Fretter and
Graham’s (1962, p. 118) “lateral glandular
streak” in Patella. The anterior sensory stripe,
or lateral glandular streak, was noted in several
species of Cellana, but not the ‘posterior stripe,’

Plate 145, Figs. 1-5. Cellana conciliata Iredale, 1940, Figs.
1. 2. Lannnermore lleads, Keppel Bay, Queensland, 35-35
nun., AWBP. coll. 45417, Figs. 3-5. Keppel Bay, Queensland,
3439 wmm. (Fig 5. marked X, compared with holotype).
AWBP coll. 45423,

which possibly, could have resulted from con-
traction during preservation.

Description—Shell moderately large, up to 58
mm. (2% inches) in length, rather solid, broadly
ovate, with the small erect apex nearly central;
tall-conical with the sides descending almost
perfectly straight; margin smooth to weakly cren-
ulated. Sculpture consisting of weak, evenly-
spaced, radial primary cords, with 3-4 secondary
cords or threads in each interspace, the whole
crossed by numerous concentric growth threads.
Colour of exterior light bluish olive, darker to-
wards the margin; the apex yellowish to reddish
brown; interior silvery bluish grey, except for the
spatula, which is yellowish to orange-brown, and
there is a narrow rim of greenish olive at the
margin.

Radula—The radula, as figured by Schuster
(1913, p. 304, text fig. V), is not diagnostic, since
there is no basic difference between the radula
of Cellana and that of the Nacella group.

Measurements (mm.)—
length width height

575

i

55.0

16.0

37.0

Synonymy—

all Juan
Fernandez
Island

1841 Patella ardosieca Hombron &  Jacquinot, Ann. Soc.
Nat., vol. 2 (16), p. 190.

1854 Patella clathratula Reeve, Conch. Iconica, pl. 14, figs.
30a, b.

1891 Helcioniscus ardosiaeus H. and J., Pilsbry, Man. Conch.,
vol. 13, p. 124, pl. 32, figs. 63-66.

1913 Helcioniscus  ardosiaens H. and .
Jahrb., Jena, Suppl. 13, pp. 281-354

1917 Helcioniscus  ardosiacus H. and ]., Thiem, Zool.
Naturw., vol. 54, pp. 333-404,

Records—JUAN  FERNANDEZ: (Stearns coll., USNM
ANSP).

Schuster,  Zool.

Cellana conciliata Iredale, 1940
(Pl 145; PL. 148, fig. 3)

Range—North Queensland down to Bargara,
South Queensland.

Remarks—TThis species is easily distinguished
from tramoserica by its very fine and dense ra-
dial sculpture, and in the adult stage by a dis-
proportionate broadening of the posterior end.
Also the radula differs from that of tramoserica
in that all the teeth are shorter and rather
stouter.

Description—Shell of moderate size, up to 40
mm. (1% inches) in length, broadly ovate, with
very weakly scalloped edges, and rather low in

(01722
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height, with the apex subcentral. Sculpture deli-
cate and rather even, consisting of very numer-
ous radial riblets, due to little difference in
strength  between primaries and  secondaries;
about 140 riblets in all. As the shell reaches
mature size, it tends to gain little height but
spreads posteriorly. Concentric growth lines arc
weak and apparent only at the margin in adults.
Colour greenish or bluish grey externally, often
broadly or mnarrowly radially banded in dark
brown, with pale chestnut lines in the mterstices;
young shells often uniformly dark greenish grey;
silvery-blue to creamy-white within, sparsely and
faintly rayed with bluish grey towards the mar-
gin; spatula fawn to dark yellowish brown, often
clouded with a white callus in mature shells.
Radula—Similar to that of tramoserica but all
the teeth are shorter and stouter than in that
species (Macpherson, 1935, p. 239).
Measurements (mm.)—

length width hewght
410 39.0 15.0  Keppel Bay; paratype
0.0 340 140 Keppel Bay: holotype
38.7 310 150 Keppel Bay; topotype
33.0 250 115 Keppel Bay. topoty pe
Synonymy—

1940 Cellana conciliata Tredale, Aust. Zool. 9, po 432, pl. 33,
figs. 1-3, 19, 20

1935 Cellana conciliata: NMacplierson, Proc. Roy. Soc. Viet.,

vol. 67 (2), p. 238, pl. 10, figs 1, 2.

Types—Holotype and paratypes in the Austral-
ian Muscum, Sydney; paratypes and topotypes
in Powell collection, Auckland.

Records—QUELENSLAND:  Keppel Bay  (type  locality):

Bargara, near Bundaberg (Mrs. J. Kerslake: AWBP coll.)

Cellana turbator Iredale, 1940
(PL146, figs. 5-7; PL 148, tig 1)

Range—Caloundra, south Queensland.

Remarks—This is a small conical species that
differs from the young forms of tramoserica in
sculpture, the radial ribbing being coarsely nod-
ulose, in coloration, and also in the radula, as
described below.

Description—Shell small, up to 18 mm. (¥ inch)
in length, regularly ovate, with an elevated,
roundly-conical, profile; apex at the anterior
third. Sculpture bold, consisting of about 23
nodulose, primary, radial ribs, with a single sec-
ondary radial, almost as strong, in each inter-
space; margin weakly crenulated. Colour, green-

ish white externally, and creamy, pinkish, or
silvery-white within; sparsely and intermittently
lined and speckled with dark-brown; spatula dark
chestnut, with clear outlines, or diffused with
callus.

Radula—Formula 3+1+(1+0+1)+1+3. The radula
is distinctive; the two central teeth are sharply
pointed but have a small spur on the outer edge;
the bicuspid laterals have a lon inner cusp, with
a prominent notch about one fourth of the way
down from the tip, and a blunt conical basal
cusp, rising to a third the height of the main
cusp; marginals three, long and slender, the
outer one the largest (Macpherson, 1933, p. 238).

Measurements (mm.)—

length width height
20.0 15.5 70 Caloundra
185.0 14.7 5.8  Caloundra
15.0 12.0 60  holotype
145 2.0 50  Caloundra

Plate 146, Fias 1ot Cellana  tramoserica  (alten, 1802
Figs. L. 2 Manly, New South Wales, 31 mum., AWBP coll
3993, Figs Cellana turbator Iredale, 1940, Caloundra,
Queensland, 16520 mne (One narked X, compared with
holotype). AWBP coll. 45110

[01-723]
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Synonymy—

1940 Cellana turbator Iredale, Aust. Zool.,, vol. 9. p. 433
pl. 32, figs. 16-18.

1955 Cellana turbator: Macpherson, Proc. Roy. Soc. Vic-
toria, vol. 67 (2), p. 239, pl. 10, figs. 3, 4.

Types—Holotype and paratypes in the Austral-
ian Museum, Sydney.

Records—Known only from the type locality, Caloundra,
Queensland

Cellana tramoserica (Holten, 1802)

(PL. 73, figs. 1-3; Pls. 146-148)

Range—South Australia, Victoria, east coast

of Tasmania, New South Wales and southern
Queensland.

Remarks—This species is distinguished from
solida by the more numerous, subcarinate, linear-
spaced ribs, and resultant finer marginal crenu-
lations, the variegated colour pattern, smaller
adult size, and lesser solidity. The various colour
forms are described below. Iredale’s sontica
from Caloundra, South Queensland, is a small
rather drab-coloured form of the species, that
does not merit separation. Dr. Hope Macpherson
(1955, p. 238) remarked that a series covering
both typical tramoserica and sontica showed
that there were no radular differences between
the two forms.

Description—Shell moderately large, up to 60
mm. (2% inches) in length, broadly ovate, roundly
conical with the apex subcentral, and with a
finely scalloped margin. Sculpture consisting of
about 36 strong, subcarinate radial ribs with
narrow interstices, the whole crossed by dense,
fine, sharp growth lines. Colour exceedingly
variable: externally yellowish, pink, or light-
brown, with some of the primary ribs dark-fawn,
or chocolate, either plain or with elongated
whitish patches; again, some of the ribs may be
reddish, and in others the rib interstices only
may be lined in dark-brown; internally the shell
is often yellowish to orange, or golden nacreous,
with the spatula varying from dark-fawn to a
whitish callus; the margin is variously radially
lined by the dark, external ribbing showing
through the thinner outer edge.

Radula—Formula 3 + 1 + (140+1) + 1 + 3. The
pair of central teeth are long, curved and uni-
cuspid, as in solida, but the pair of bicuspid
laterals have a distinct notch, half way down
from the tip, and there is a small conical cusp at

Plate 147, Cellana tramoserica (1lolten), Alan Bay, Great
Australian Bight, South Australia. Radula.

the base; of the three marginal teeth, the outer
two are sharply pointed, but the inner one has the
tip bent over slightly to form a blunt cutting point
(Macpherson, 19533, p. 239). It is of interest that
a radula from a specimen taken at Alan Bay,
Great Australian Bight was four times the length
of the shell.

Measurements (mm.)—

length width height

59.5 48.0 28.0  Noosa [lead, Queensland

54.0 46.0 240 Manly, New South Wales

37.0 31.0 16.0.  Long Reef, New South Wales

225 19.0 6.0 The Spit, Port Jackson, N.S.W.
Synonymy—

1802 Patella tramoserica olten, Enum. Syst. Conch., Chemn-
nitz, p. 85 (based upon Chenmitz, Conch. Cab., vol. 11,
pl. 197, figs. 1912, 1913.)

1825 Patella variegata Blainville, Dict. Sci. Nat., vol. 3S,
p. 100.

1825 Patella tramoserica Martyn, Sowerby, Cat. Tankerville
Coll., p. 30.

1831 Patella jacksoniensis Lesson. Voy. “Coquille” Zool.,
vol. 2 (1), p. 418.

1854 Patella  tramoserica Martyn, Reeve, Conch. lconica,
pl. 13, figs. 27 a-c.

1891 Helcioniscus tramoserica Mart
vol. 13, p. 142, pl. 70, figs. 4¢

1924 Cellana variegata ariel Tredale,
vol. 49, p. 242,

1940 Cellana sontica Iredale, Aust. Zool., vol. 9, p. 433,
pl. 33, figs. 10-12.

Pilsbry. Man. Conch.,

roc. Linn. Soc. N.SW.,

[01-724)
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1955 Cellana tramoserica Holten, Macpherson, Proc. Roy.
Soc. Victoria, vol. 67 (2). p. 237

Records—SOUTIE AUSTRALIA: Alan Bay, Great Australian
Bight (I. G. Marrow); Aldinga (AWBP coll). VICTORIA;
St. Kilda; Mornimgton; Point Nepean  (Macpherson,  1955);
Port Fairy (tvpe of ariel). TASMANIA: east coast, rare and
small (W L. May, 1923), NEW SOUTH WALES: Botany
Bay (type locality); Long Reef; Manly: The Spit. Port Jackson;
Shellharbour. QUEENSLAND: Port Douglas; Point Vernon
(Mrs. J. Kerslake: AWBP coll); Noosa Head; Stradbroke
Island: Caloundra (type of sonfica); near Brishane (all ANWBP
coll.).

Cellana solida (Blainville, 1825)

(PL 73, figs. 4-6; PL 148, fig. 1, PL 150)

Range—Tasmania, Bass Strait Islands, and
Victoria to castern South Australia, in the algal
zone of the lower littoral.

Remarks—This is a large solid limpet, sculp-
tured with bold, rounded, radial ribs. Blainville's
solida applies to the smaller size range of the
species, and his rubraurantiaca to the fully adult
in which the internal colour usually deepens to
orange-red at the margin. A conspicuous teature

—2

Plate 148, Radulae of Awstralian Cellana i profile; lateral
tooth (left) and central tooth (right), Fig 1. Cellana solida
(Blainvilley. Fig, 2 Cellana tramoserica  (Holtenj. Figo 3.
Cellana conciliata Iredale. Vig, 4 Cellana torbator Tredale.
AL frome Macpherson, 1953, Proe. Roy. Soc. Victoria, vol.
67, pp. 236,235, 239 and 240,

{01

of this species is the clearly defined dark-coloured
spatula, which varies from olive-brown to green-
ish or bluish slate.

Description—Shell large, up to 79 mm. (over 3
inches) in length, solid, broadly ovate, with a
deeply scalloped margin, tall conical, with the
apex varying between subcentral and the anterior
third. There are about 26 strong, rounded, radial
ribs, crossed by dense, sharp-edged growth lines.
Colour variable with age: young shells are grey
or greenish grey within, the spatula clearly de-
fmed, olive to bluish slate; becoming vellowish,
and finally pale orange at the margin, where bold
radiate dark red-brown radials show through the
shell substance; exterior dull grey to pinkish
buff, often with radiate yellowish brown streaks
in the rib interstices. Fully grown examples tend
to have the spatula more or less masked by a
thick whitish callus, and the margin is bright
reddish orange, regularly banded by the reddish
brown radials. In this latter form, rubraurantiaca,
the exterior is pinkish white.

Radula—Formula 3 + 1 + (1+0+1) + 1 + 3. The
two centrals are long, slender, curved and uni-
cuspid; the pair of laterals are bicuspid, the main
member similar to the centrals, but with a small
additional cusp at the base; the three marginals
are narrow and slender, the inner one curved over
at the top into a cutting edge, the other two
simple (Macpherson, 1955, p. 236).

Measurements (mm.)—

length width height

67.0 3800 Bass Strait
62.0 31.0 St 1elens, Tasmania
740 61.5 33.00 South Australia
51.0 13.5 195 St Francis Id., S, Australia

s
Norlolk
®[rowens1s
NEW
Z ALAND

126° nb{w 160° 180°

Plate 149, Geographical distribution ol Cellana tramoserca
Holten), Cellena turbator  Iredale and  Cellana - howensis
Fredale
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Plate 150. Cellana  solida  (Blainville, 1825}, Corny  Point,
South Australia, 51 and 42 mn, AWBP coll. 187,

Synonymy—

1825 Patella solida Blainville, Dict. Sci. Nat., vol. 38, p. 110.

1825 Patella rubraurantiaca Blainville, Dict. Sci. Nat., vol.
38, p. 111,

1849 Patella limbata Plilippi (non Réding, 1798), Abbild
und Beschr. Conch., vol. 3 (6), p. 71.

1854 Patella limbata Philippi, Reeve, Conch. Iconica, pl. 13,
figs. 29 a, b

1891 Helcioniscus limbata Philippi, Pilsbry, Man. Conch.,

6; pl. 17, figs. 2S, 29.

1955 Cellana  solida  Blainville,  Macpherson,  Proc. Roy.
Soc. Victoria, vol. 67 (2), p. 236

1962 Cellana  solida  Blainville,  Macpherson  and  Gabriel,
Mar. Moll. Victoria, p. 45.

Records— TASMANIA: Port Arthur (AWBP coll.); Circular
Ilead (AWBP coll); Penguin (A. F. B. Hull; AWBP coll.):
Williani’s  Island, Bass Strait. VICTORIA: Cape Otway;
Wils Promontory  (Macpherson, 1962, p. 47). SOUTII
AUSTRALIA: Point Sinclair (AWBP coll.); St. Francis Island
(AWBP coll.): Corny Point (AWBP coll.).

?Cellana carpentariana Skwarko, 1966

(PL 152, tig. 1)

Range—Australia, Mount Young, Northern
Territory, late Neocomian, lower Cretaceous.

Remarks—This species bears some resemblance
to the Recent enneagona Reeve, 1854 and the
Australian lower Miocene cudmorei Chapman
and Gabriel, 1923. If carpentariana is really a
Cellana then it is the earliest known member
of the genus.

Description— (original) “The shell is moderately
large and inflated. Its apex is obtusely pointed,
situated anteriorly, and not incurved. The slopes
are straight in the front and on the sides of the
shell but convex on the posterior wall, with a
wavy posterior margin. The posterior slope is
ornamented with four primary, three secondary,
and six tertiary  straight  radial ribs which
gradually increase in breadth away from the
umbo. The primary ribs are straight, sharp-
crested, and prominent. Radial ribbing is also

Norilk

I NEW
ZEALY

1807

e

Plate 151, Geographical  distribution ot Cellana  conciliata
Iredale and Cellana solida (Blainville).

present on the sides, and on the anterior end of
the shell, but is not distinct and the costae there
scem to belong to one order only. Ribs are crossed
by irregular growth-rugae and somewhat more
irregular growth striae”.

Measurements—No size indicated other than
“moderately large.”

Synonymy—
1966 Cellana (?) carpentariana Skwarko, Comun. Aust. Dept.

Nat. Dev. Bur. Min. Res. Geol. and Geophys. Bull. 73,
p. 120, pl. 14, fig. 11.

Cellana cudmorei Chapman and Gabriel, 1923

(PL 152, fig. 2)
Range—Australia, polyzoal rock of Batesford,
near Geelong, Victoria, Batesfordian Stage, lower
Miocene.

Plate 152, Fig. 1. PCellana carpentariana Skwarko, 1966,
late Neocomian, lower Cretaceous, Mt Young, Northern

stralia. IHolotype, from Skwarko, 1966, pl. 1L
Cellana cudmorei Chapman & Gabriel, 192!
Batestord, oria, Anstralia, lower Miocene: 40 mm. Tolo-
type. trom Chapman & Gubriel, 1923, pl. 1, fig. 1.

[01.726]
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Remarks—Chapman and Gabriel considered
this species to be ancestral to tramoserica, but it
is not related to that species, being in fact a
member of the radiata series, as shown by the
nine broad primary rays, a very similar Recent
shell being radiata subspecies enneagona Receve,
1854, with its synonym articulata Reeve, 1855,
the latter from the Philippines. Similar shells
range northward to the Bonin Islands, Japan.
This tendency to develop nine primary rays oc-
curs sporadically throughout the radiata eries.

Description—(original) “Shell large, elevated,
oval, rather strongly built; apex situated about
one-third from the anterior margin. Sculpture
consisting of numerous strong riblets, with two
or three smaller one occupying the interspaces.
Growth-lines undulate, fine, not well developed.”

Measurements (mm.)—

length width height
40.0 30.0 10.0° holotype
Synonymy—

1923 Cellana cudmorei Chapman and Gabriel, Proc. Roy.

Soc. Vicet., new ser., vol. 36, p. 23, pl. 1, hig. 1.
Types—The holotype is in the National Muscum
of Victoria.

Cellana hentyi Chapman and Gabriel, 1923

Range— Australia, shell bed at Forsyth's, Grange
Burn, near Hamilton, Victona, Kalimnan Stage,
lower Pliocenc.

Remarks—Chapman  and  Gabriel compared
their  species firstly with Patella  peronii  (as
squamifera) and then as an alternative with
Cellana tramoserica (as wvariegata). However
the latter interpretation is the more likely one,
the sculpture being similar to that in the Recent
tramoserica, except that the concentric lines
produce knotted nodes where they cross the
radials. The original illustration is too indistinct
to copy.

Description— (original) “Shell of medium size,
elevated, narrowly oval, apex a little in front of
centre. In the present state of fossilisation the
apex is denuded of ornament. Surface ornament
consisting of moderately strong radiating ribs,
with several intermediate, less pronounced rib-
lets; these are crossed by growthlines which are
strongly undulate and which are produced at the
intersections into nodulose growths. Shell still
retaining its natural colour, from olive green to
black”.

Measurements (mm.)—

length width height
20.0 145 10.5  holotype
Synonymy—

1923 Cellana hentyi Chapman and Gabriel, Proc. Roy. Soc.
Vict., new ser., vol. 36, p. 23, pl. 1, fig. 2.
Types—The holotype is in the National Museum
of Victoria.

Cellana analogia Iredale, 1940
(P1. 153, tigs. -1-6)

Range—Lord Howe Island, Roach Islands

Remarks—This species is distinguished from
howensis, another Lord Howe Island species,
mainly in the form of the sculpture, the differ-
ences being especially marked when young shells
of each are compared. The sculpture in analogia
consists of coarse sharply carinated radials that
are rendered scabrous to nodulose by dense
concentric growth ridges, but in howensis the
radials are flattened, have linear interspaces,
and weaker concentric sculpture renders the
radials only slightly granulose over the earlier
growth stages, the ribbing becoming smooth
towards the margin in the adult.

Description—Shell of moderate size, up to 41
mm. (1% inches) in length, solid, broadly ovate,
only moderately elevated, the apex varying from
subcentral to the anterior third; margin strongly

Plate 153, Fgs. 130 Cellana howensis heedade. 19400 Lord
Howe Iland. 30-32 mm. AWBP coll. 45412 (one marked X
compared with lolotype). Figs. 4-6. Ceflana analogia Tredale
IH0, Lord Towe Island. 32-39 . AWBP coll. 15413 (one
wiarked X compared with holoty pe).

[01-727]
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crenujated.  Sculpture strong and  coarse, con-
sisting of numerous carinated radials; primaries
more or less alternating with secondaries; linear
interspaces  deep, and the whole surface ren-
dered strongly scabrous to nodulose by dense
concentric growth ridges. Young examples arc
very depressed and have 9 of the primary radials
somewhat stronger than the rest. Colour of ex-
terior dull-white; interior greyish white, the
spatula yellowish to fawn, but mostly completely
covered by swhite callus; margin white-callused,
with short dark-brown lines corresponding to the
external rib interstices; in some examples these
radial colour lines extend intermittently, sithin
the shell substance, almost to the spatula.
Measurements (mm.)—

length width height

41.0 3.7 Lord Howe Id

39.0 33.0 Lord Howe Id.

37.0 31.0 holotype

33.5 285 Lord Howe Id.
Synonymy—

1940 Cellana analogia lredale, Aust. Zool., vol. § (4), p. 432,
pl 32, figs. 2. 14; pl. 33, figs. 7-9.
Types—The holotype and paratypes are in the
Australian Museum, Sydney, and there is a series
of topotypes in the Powell collection, Auckland.

Cellana howensis Iredale, 1940
(PL. 153, figs. 1-3)

Range—Lord Howe Island, Ned’s Beach.

Remarks—This species is distinguished from
the other Lord Howe Island limpet, C. analogia,
in the form of the ribbing which consists of broad
low radials that are separated by linear inter-
spaces. There is also, a radial pattern of dark-
brown lines in the rib interstices, as well as vary-
ing radial streaks of the same colour. The nearcest
related species scems to be the Australian tra-
moserica.

Description—Shell of moderate size, up to 34
mm. (1% inches) in length, rather solid, ovate,
elevated, the apex at the anterior fourth; margin
{inely crenulated. Sculpture consisting of nun-
crous, flattened, radial ribs of varying width,
some rather broad, and all with linear inter-
spaces; these radials are further subdivided by
one or two shallower radial grooves, and the
whole surface is densely and delicately concen-
trically crossed by growth lines that render the
radials weakly granulose over the early part of the
shell; there being a general smoothness of the

ribbing towards the margin. Colour of exterior
greenish grey to greyish buff, the narrow inter-
spaces lined in dark-brown, and some have radial
streaks of the same colour; interior yellowish to
orange-brown, with the spatula dark reddish
brown, usually more or less completely clouded
with greyish-white callus; the external pattern
shows through strongly except in fully adult
examples, which have a rounded callused margin,
and in these the external radial lines form short
radial dashes corresponding  to the external
linear interspaces.
Measurements (mm.)—

length width height
340 13.25  Lord Howe Id.
31.5 13.50  holotype
31.0 18.00  Lord Howe Id.
26.0 1150 Lord Howe Id.
Synonymy—

1940 Cellana howensis Tredale, Aust. Zool., vol. 9 (4), p. 432,
pl. 32, tigs. 1, 13; pl. 33, tigs. 4-6.
Types—The holotype and paratypes are in the
Australian Museum, Sydney, and there is a series
of topotypes in the Powell collection, Auckland.

Cellana craticulata (Suter, 1903)

(PL 154, 155; P1 156, fig. 2)

Range—Kermadec Islands.

Remarks—This is a difficult species to describe
in general ters, since it is excessively variable,
assuming  different shapes, sizes, sculptural de-
velopments and colour patterns, presumably in
relation to degrees of exposure, and vertical dis-
tribution within the tidal belt. This complex was
divided by Oliver (1915, pp. 511-314) into 4
species and 2 subspecies, but his interpretation
breaks down in practice, as evidenced by Oliver’s
own qualifying remarks (lL.c. p. 511):—“examina-
tion of ample material leads one to the conclusion
that in the Kermadec group there exist about four
species of Cellana in the process of being formed
out of a single species, and the young of all are
frequently so much alike that a satistactory dis-
position is scarcely possible.”

Another significant point is that although three
of the named forms have their respective type
localities  elsewhere in the group than Raoul
Island, all six are recorded from that island.
Lives on rocks from low to high water.

Description—Shell of small to moderately large
size, from 21.5 to 50.6 mm. (%-2 inches) in length,
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narrowly to broadly ovate, depressed to elevated,
with weakly crenulated to strongly corrugated
margins, and excessively variable sculpture and
colour pattern. The typical form is elongate oval,
depressed, and strongly sculptured, the radials
basically in the form of distant, broadly rounded
corrugations, these and the interspaces, densely
overridden by narrow radial cords, which are
rendered weakly nodulose by dense concentric
growth lines. Coloration; externally, olive with
most of the radial folds broadly radially streaked
in dark-brown to black; internally, silvery with
the radiate external pattern showing through,

2

=
2
&
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z

2

z

Plate 154, Vigs. 19 Cellana craticulata (Suter. 1905). ker
madec blnds Figs 120 Raoul Island (tpical torm). 2630
mn MEH649. Figs. 30 40 Raonl Kland (prolixa torm). 35
mnes MEHGIS. Fig 50 Denham Bav, Raoul Bland (profiva
forn). 29 . MELG51. 1igs. 6.7 French Rock (scopudina

strongest at the margin; spatula long and nar-
row, dark-sepia, clouded with white callus. The
form hedleyi has the radial folds well developed
but the outline is more broadly ovate; corrugata
is similar but has maximum development of the
radial tolds: vulcanica is high-conic and coarsely
ribbed but without radial folds; scopulina is
rounded and high-conic also, but the radial
sculpture is not prominent, only occasional young
examples have the radial folds, and the general
coloration is yellowish to pinkish orange, often
with radiate streaks and interstitial dark-brown
lines.

G i
iy

form). 30 nn . MET65S. Figs. S0 9. Raonl Bland, (scopudina
torm). 21-22 min. AMBP coll (The ME manbers of tis and
the following plate refer to Dominion Museron. Wellington
specimens in the Wo Re B Oliver collection: Oliver's deter-
minations in brackets).
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Measurements (mm.)—

length width height

50.0 42.0 208 scopulina form; Oliver, 1915
45.8 375 142 hedleyi form; Oliver, 1915
42.8 37.0 11.3  corrugata form; Oliver, 1915
39.0 305 95 hedleyi form; Raoul 1d.

32.2 25.0 163 wvuleanica form; Oliver, 1915
31.4 26.4 74 prolixa form; Oliver, 1915
26.5 23.0 7.5 scopulina form; Raoul Id.
25.0 20.0 70 holotype of craticulata
Synonymy—

1905 Heleioniscus  craticulatus  Suter, Proe. Malac.  Soc.,
Lond.. vol. 6, p. 352, text figs.

1910 Helcioniscus dirus Reeve, (non Reeve, 1855) Iredale,
Proc. Malac. Soc., Lond.. vol. 9, p. 71.

1910 Helcioniscus craticulatus Suter, Iredale, Proc. Malac.
Soc., Lond., vol. 9, p. 72,

1913 Helcioniscus antipodum Smith, (non E. A. Smith, 1874)
Suter, Man. N. Z. NMoll, p. 79 {in part).

1915 Cellana craticulatus Suter. Oliver, Trans. N. Z, lnst.,
vol. 47, p. 511

1915 Cellana craticulatus prolixus Oliver, Trans. N. Z. Inst,,
vol 47, p. 512, pl. 9, figs. 1, la.

1915 Cellana hedleyi Oliver, Trans. N. 7. Inst., vol. 47, p. 512,
pl 9, figs. 2, 2.

1915 Cellana hedleyi corrugata Oliver, Trans. N, 7. lnst,
vol 47, p. 513, pl. 9, tigs. 3, 3a.

1915 Cellana vulcanicus Oliver, Trans. N 7. Inst., vol. 47,
p. 513, pl. 9, higs. 4, fa

1915 Cellana scopulinus Oliver. Trans. N. Z. Inst, vol. 47,
p. SLL pl 9. figs. 5. 5a.

Plate 155, Figs  1-11. Celluna  craticulata  (Suter,  1905),
Kermadee Blands (continued). Figs, 130 Meyer Island (val-
canica formy. 2535 mm. (Fig. 3. compared with holoty pe).
MITTI664 & ME14665. Figs. 4-6 Ruoul Iand (hedleyi form).

3246w, MEHESY, Figs. 705 Coral Bay, Raoul Liland
(hedleyi corrugata lorm). 35 ., MEL653. Figs. 9-11.
NMacaulay  Lland - (hedleyt corrgata torm), 38-41 .,
NIE3082
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Plate 156, Fig. 1. Cellana radians (Guielin), New Zealand.
Ti Pomt, Hunraki Gult. Radula. Fig. 20 Cellana craticulata
(Suter). Macaulay Kland, Kermadees. Radnla

Types—The holotype of craticulatus is in the
Suter collection, New Zealand Geological Survey,
Wellington, and the Oliver collection is in the
Dominion Museum, Wellington.

Records— KERMADEC ISLANDS. Raoul or Sunday Island
(holotype): (Auck. Mus, AWBP coll); Meyer Islet (AWBP
coll.); Macaulay Island (Oliver, 1915); French Rock (Oliver,
1915; AWBP coll.).

Cellana denticulata (Martyn, 1784) !

(PL 70, figs. 7. 8. PL 157, tigs. 5, 6, P1. 163, fig. 2)

Range—New 7Zealand: Three Kings Islands,
North Island, and northern part of South Island.

Remarks—This shell is readily distinguished by
its promment brown scaly ribs, netted with brown
m the interstices, and by its internal coloration,
the spatula being cream to orange-brown, and the
rest of the interior rayed and netted in dark-
Dbrown upon a bluish grey ground.

This is the dominant limpet of the Cook Strait
area, and from there it extends southward to at
least Kaikoura. In its northern range, up the
North Island east coast, it reaches the Three
Kings Islands, but is not generally distributed in
the north. These northern isolated small colonies
are situated on certain jutting points and off
shore islands, which evidently are catchments
for larvae transported by coastwise currents.

Description—Shell of moderate to large size,
up to 74 mm. (almost 3 inches) in length, solid,
elevated; regularly, closely and strongly radially

! This name and others of Martyn, 1754, relevant to the New
Zealand fauma, were validated by the  International Com-
nission of Zoological Nomenclature, in Optnion 479 (1957).

ribbed, the whole surface crossed by numerous
lamellose concentric ridges that thicken into
granular scales on the radials. Colour of exterior
grevish, with the radials and a netted interstitial
pattern in dark brown; interior brownish with
the external pattern showing through strongly
in brown or purplish brown. The well defined
spatula varies from cream to orange-brown, and
there is sometimes a bluish white area between
there and the brown blotched margin.

Measurements (mm.)—

length width height
710 63.0 37.0 Karewa Island
73.0 61.0 410 Karewa Island
60.0 29.0 Nt Maunganut
! 43.0 19.0 Island Bay
435 35.0 150 Island Bay

o

TER o

Plate 157 Figs. 11 Cellana ornata (Dillwyn. 18175, New
Zealand. Figo 1o Motutara. West Coast, Aucklund. 21 ..
AWBP coll. Fig. 20 Charleston, West Coast. South Island
(surf-beaten form). 42 mm., AWBP coll. 3100 Fig. 3. Bluft,
Southland, 42 m. AWBP coll. 532467, Fig. 4 Camphell's
Bay. Auckland, 34 mun. AWBDP coll. 26270, Figs. 5, 6. Cellana
dentienlate. (Nartyn, 1784), New Zealand, Island Bay. Wel-
lington, 45-45 mine, AWBP coll, 292,
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Radula—Formula (3) + 1 + (1+0+41) + 1 + (3).
Radula very similar to that of radians, with both
the pair of functional centrals and the pair of
laterals with long lanceolate cusps set tangen-
tially to the shank, and the lower cutting edge of
the lateral is indented in two places. The non-
functional fused marginal plates have three short
parallel ridges at the base as in radians and flava.

Synonymy—

1784 Patella denticulata Martyn, Univ. Conch., vol. 2, fig. 65.
Name validated by 1. C. Z. N, opinion 479 (1957).

I855 Patella imbricata Reeve, Conch, Iconica, pl. 32, figs.
93 a, b.

1850 Patella reevei 1utton, Man. N. 7. Moll. p. 10S, nom.
nov. pro Poimbricata Reeve, 1855, non Turton, 1802

1891 Helcioniscus  denticulatus: Pilsbry. Man. Conch.. vol.
13, p. 138, pl. 68, figs. 23, 24; pl. 21, figs. 49, 50

1913 Heleioniscus  denticulatus: - Suter, Man. N, 7. \loll.,
p- S0, pl. 7. fig. 10.

1957 Patella  denticulata Martyn:
1. C. 7. M. opinion 479, p. 369.

validation — of - name,

Records—NEW ZEALAND: Three Kings Islands, Creat
Islund  (AWBP); North Island; Cape Maria van Dicmen
(AWBP): Karewa Island, Bay of Plenty (Auck. Mus.); Mt
Maunganui (AWBP coll); Island Bay, Wellington (AWBDP
coll): South Island; Goose Bay, Kaikoura (AWBP coll.)

Cellana flava (Hutton, 1873)

(P70, tigs. 5. 6 Pls. 155, 159)

Range—New Zealand, cast coast of both North

and South Islands, from East Cape to Motanau
Island, north Canterbury.

Remarks—This  bright  yellowish to  orange
limpet, long considered to be only a subspecies
of radians, merits specific separation from that
species, not only on account of its distinctive

Plate 135, Cellana flava (Mitton. 1573}, New  Zealand. Fig

1. East Cape. North [land, 41 m, AWBP coll, Figs.
2-1. Limestone Point, Marlborongl, South Island | 1851 niu.
(Note the dark rayvs found occasionally v some vonng ex-
wnples: AWBE coll. 6872 Figs, 3. 4).

coloration but also, by virtue of its simple yet
relatively constant form of sculpture, short stubby
cephalic tentacles, and peculiar vestigial central
radular plate.

The species has its centre of distribution along
the Kaikoura-Anwri Blutf coast of Marlborough
where it occurs in great numbers on white lime-
stone in the mid- to low-tidal zone. Like denticu-
lata, its extra-limital occurrences are sporadic,
and almost always on prominences of the coast-
line. The pale coloration possibly resulted from
long association with a white limestone sub-
stratum, but if so, it cannot be a direct response,
for bright-orange examples are just as likely to
be found living on dark rock, notably at Whaka-
take, near Castle Point, in the North Island.

Description—Shell of moderate size to rather
large, up to 66 mm. (over 2% inches) in length,
solid, elevated, with the apex varying from sub-
central to about the anterior third. Sculpture
simple and rather constant, consisting of from
19 to 25 strong, rounded, primary radials, with an
occasional much weaker intermediate that devel-
ops only towards the margin. Colour, both ex-
ternally and internally, pale-yvellow to bright-
orange. In senile examples the exterior is usually
eroded to dull grey or whitish, and the interior
is whitish also, except for the large spatula, which
is invariably yellowish to orange. Occasional

Plate 159, Cellana flava (Huotton). New Zealand, East Cape.
Radula
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young shells have several irregularly disposed
brown radial stripes developed only towards the
margin.

Radula—Formula 3 + 1 + (1+(1)+) + 1 + 3; very
similar to the radula of radians, even to the ap-
pearance of a vertical alternation of long and
short marginals, but the vestigial central plate is
different, being foliated, open above, and with
the front edge scalloped into five cusp-like lobes
(East Cape example).

Measurements (mm.)—

length width height
66.0 270 Karaka Point
58.0 25.0  Limestone Point
17.5 9.5  Limestone Point
35.5 5 Limestone Point
Synonymy—

1873 Patella flava Hntton, Cat. N7, Moll., p. 4+

1891 Heleioniscus  flavus:  Pilsbry, NMan, Conch.. vol. 13,
). 142,

1913 Helcioniscus radians flavus: Suter, Mau. N. Z. Moll.,
PS4 Atlas (1915), pl. 7. fig. 1S,

Types—The type is in the Dominion Museumn,
Wellington.

Records— NEW ZEALAND: North Island; [oroera, Fast
Cape; Gishorne; Tolaga Bay; Whakatake; Castlepomt, East
Wairarapa. South Island: Karaka Bay, Queen Charlotte Sound;
Limestone Point, S. of Clarence River, Marlborough (all
AWBP coll.); Kaikoura, Amuri Blutf and Motanau  Island
(Suter, 1913).

e
P i

Plate 160 1
Zealand, 2 i Fige 1. earlii pattern, Motutara, West
Coust. Auchlind, AWBP coll. 252, - Mount Maun-
g, Bay of Plenty. AWBP coll. 3 & 299, Figs.

1-9. Cellana radians (Gmelin, 1791), New

Cellana ornata (Dillwyn, 1817)
(PL. 70, figs. 12, 13; Pls. 157, 163)

Range—New Zealand: North, South and Stewart
Islands.

Remarks—In its young non-eroded state this
species has a most attractive colour pattern, the
primary ribs being lilac-grey, and the interme-
diate areas purplish brown to black, with the
nodes picked out in white. In large-sized examples
the exterior is almost invariably eroded and
little of the basic colour pattern remains. Also,
in coastal areas subject to rigorous wave action,
the profile is low, and the shape varies from
elongate-ovate to broadly-ovate. This species is
common on rock faces in the upper tidal zone.

Description—Shell small to moderate sized, up
to 48 mm. (almost 2 inches) in length, but
usually between 24 and 28 mm., solid, normally
high-conical, with the apex at about the anterior
third. Sculpture consisting of eleven strong, pri-
mary, radial ribs, each interspace with a central
nodulose secondary radial, flanked on each side
by a pair of much weaker radials; the whole
crossed by dense concentric threads, that
thicken like knots, wherever they surmount the
primary and sccondary radials. Colour of ex-
terior: the primary ribs pale lilac-grey, the inter-
spaces dark purplish brown to almost black,

6, 7. Four iles south ot Clarence River, Marlborough, AWBP
coll. 3783, Figs. S0 9. Motuihi Iland. aaraki Gulf, Anck-
land. AWBDP coll. 18600,
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with the nodes on the secondary radials picked
out in white. Color of interior: with broad, dark
purplish brown rays and silvery intermediate
narrow rays: spatula dark chestnut-brown to
almost black, often partly clouded with greyish
callus.

Radula—Yormula (3) + 1 + (1+0+1) + 1 + (3);
similar to the radula of radians, the paired cen-
trals each with a long lanceolate cusp, set tan-
gentially to the shank, and the laterals similar
but heavier, with the lower edge indented to
form two denticles; the three marginals are fused
into a small irregularly-shaped, semitransparent
plate, without cusps.

Measurements (mm.)—(all A W.B. Powell col-
lection).

length width height

48.0 4.5 21.0  Motutara
34.0 11.0° Charleston
35.0 21.0 Blutf
35.0 19.0 Mt Mannganui
22.0 13.0  Motutara
185 7.0 Motutara

Synonymy—

IS17 Patella ornata Dillwyn, Cat. Ree. Shells, vo
based upon Martini-Chemnnitz, Conch, C.
p. 180, pl. 197, figs. 1914, 1915

I841 Patelta nodosa Hlombron & Jacquinot, Ann. Sci. Nat.
vol. 2 (16), p. 191.

1846 Patella luctuosa Gould, Proc. Boston Soc. Nat. Hist
vol. 2, p. 150.

1855 Patella margaritaria Reeve, Couch. lconica, pl. 28,
figs. T4 a, b

1883 Patella “denticulata’ (error for ornata); Hutton, Trans.
N. 7. Inst., vol. 15, p. 128, pl. 16, fig. B (radula)

1891 Helcioniscus  ornatus: Pilsbry, Man. Conch., vol. 13,
). 137, pl. 68, figs. 14-19: pl. 19, figs. 39, 40.

1913 Helcioniscus ornatus: Suter, Maun. N. Z. Moll.. p. SO0;
Atlas (1915), pl. 7, fig. 11,

1913 Helcioniscus  ornatus inconspicuus:  (non Gray, 15843),
Suter, Man. N. 7. Molk, p. SI; Atlas (1915), pl. 7,
fig. 12,

Records—NEW ZEALAND: North Island; Cape Maria van
Diemen (Auck. Mus.); Reotahi, Whangarei 1eads; Motuihi
Island. Auckland; Camipbell's Bay, Anckland; Motutara, West
Coast. Auckland; Mt. Maunganui. Bay ot Plenty; Napier.
South Island: 4 mi. 5. of Clarence River, Marlborough; Lyt-
telton; Cape Foulwind: Charleston; Oamaru; Kartigi Beach,
north Otago (all AWBP coll.); Taieri Beach, Otago (Auck.
Mus.); Solander Island, Foveaux Strait (Auck. Mus.). Stewart
Island; Herckopare Iskand (both AWBP coll.).

. 1029:
L vol 11,

Cellana radians (Gmelin, 1791)

(PL 70, figs. 1-4; Pls. 156, 160, 161)
Range—New Zealand: North, South and Stewart
Islands.
Remarks—This is the most common of the New
Zealand limpets and the most variable, not only
in shape and sculpture, but also in colour patteru.

The many forms of the species are outlined in the
following formal description. In general, north-
ern shells, which are the typical form, have the
primary ribs coloured brown, and there is often a
connecting  pattern of transverse streaks (the
earlii pattern). Most southern shells, on the other
hand, have the sculpture finer, more even, the
external markings indistinct, and internally there
is a greenish silvery to golden lustre. This, the
perana form, is the dominant one at Stewart
Island and the southern part of the South Island,
but it is known to occur also on the west coast of
the North Island at Whitecliffs, north Taranaki,
and also at the Three Kings Islands. On the other
hand, at Cape Foulwind on west coast of the
South Island both the perana and earlii forms
occur together. The earlii pattern, which is more
common in northern shells, is essentially a juve-
nile one, and seldom persists into the fully adult,
without resolving into radial streaks, more or less
confined to the primary radials.

Thomson (1919), in his paper on polymorphism
in Cellana radians was of the opinion that colour
pattern changes in the fully adult of this species
were due to external erosion, accompanied by
a compensating internal build-up of callus. In
such senile examples only deep-seated colour,
associated avith the primary radials still persists.

Helcioniscus radians mestayerae Suter, 1906,
is not a New Zealand shell, despite the cited
locality, Stewart Island, but is based upon a
wrongly labelled specimen of the Indo-Pacitic
Cellana testudinaria Linnaeus, 1758.

Description—Shell of medium to moderately
large size, up to 65.5 mm. (2% inches) in length,
polymorphic, extremely variable in shape, alti-
tude and colour pattern. Typical form ovate,
depressed, with the apex at about the anterior
fourth; sculptured with 20 to 25 narrow, slightly
raised primary radials, and a varying number of
very weak radial threads in the interspaces, but
often, the latter are subobsolete; the whole sur-
face crossed by weak, but exceedingly dense,
concentric lirations. Colour of exterior greyish
buff, with a reddish brown pattern of interrupted
radial lines and transverse streaks; interior yel-
lowish, with the external brown markings show-
ing through strongly; spatula ill-defined, fawn
to chestnut-brown. In the earlii form the trans-
verse streaks are dominant, and join up in a con-
centric anastomosing pattern. In the decora form
the pattern is restricted to radial lines; and in the
perana form the sculpture is fine and more regu-
lar, the external coloration of dark, continuous
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or intermittent, radial lines, and internally it is
greenish silvery to golden, sometimes partly
clouded to fully obscured by a white callus.

Radula—Formula 3 + 1 + (1+0+1) + 1 + 3. There
is a pair of strong centrals, cach with a long
lanceolate cusp, set tangentially to the shank, and
in between these two teeth is a small, narrow,
vestigial median plate; the pair of laterals are
similar but have a broadly triangular base, and
the lower cutting edge of the cusp is indented to
form two denticles; all three marginals are pres-
ent but they are very thin and semitransparent;
only the inner one bears a slight cusp, and below
these, joined by a thin membrane are three shorter

narrow plates, the effect being of long and short
marginals in a vertical alternation.

Measurements (mm.)—(A=typical form; B=
earlii form; C=perana form. All from the A. W. B.
Powell coll'n.

length width height

655 53.0 240 (A) Mt Maunganui
645 345 26.0  (C) Herekopare Island
62.0 50.0 300 (C) Herckopare Island
39.0 50.5 160  (A) Mt Maunganut
57.0 200 (C) Herekopare Island

46,0 120 (A) Motuihi Island
170 (C) Cape Fouhvind

205  (C) Cape Foulwind

775 (B) Cape Foulwind
28.0 6.0 (A} Little Barrier Id.
185 3.0 (B) Little Barrier Id.

Plate 1610 Figs, 1-7. Cellana radians (Guielin, 1791) (perana
forug Figs. 1020 Herekopare Ishimd. Stewart Island. 57 nn,
AWBP coll. 2619, Figs. 3. 4 Lyttelton, South Island. 4141

e AWBP colll 3010 Figs. 5-7. North West Landimg. Great
Island. Three Kings Islands. New Zealand. 25-35 mm. AW BP
coll. 52687
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Synonymy—

1791 Patella radians Gmelin, Syst. Nat., ed. 13, p. 3720,
based upon Martini-Chemnitz, Conch. Cab., vol. 10,
pl. 168, fig. 1618.

1830 Patella argyropsis Lesson, Voy. Coquille, Zool., vol. 2,
p- 419,

1830 Patella pholidota Lesson, Voy. Coquille, Zool., vol. 2,
p- 420.

1834 Patella argentea Quoy and Gaimard, Voy. Astrolabe,
Zool., vol. 3, p. 345, pl. 70, tigs. 16, 17.

1841 Patella radiatilis [lombron and Jacquinot, Ann. des
Sci. Nat., vol. 16, p. 191.

P1848 Patella orichalcea Philippi, Zeitschr. f. Malak.. p. 163.

1849 Patella decora Philippi, Zeitschr. f. Malak., p. 162.

1854 Patella decora Philippi, Reeve, Conch. Iconica, pl. 15,
figs. 33 a-c.

1855 Patella earlii Reeve, Conch. Iconica, pl. 27, figs. 71 a, b.

1873 Patella flexuosa (non Quoy and Gaimard, 1834), Tlut-
ton, Cat. Mar. Moll. N. 7., p. 45.

1874 Patclla antipodum E. A. Smith, Voy. Erub. & Terr.
Moll., p. 4, pl. 1, tig. 25.

1882 Patella olivacea Hutton, N. Z. Journ. Sci., vol. 1, p. 69.

1891 Helcioniscus radians  Gmelin, Pilsbry, Man. Conch.,
vol. 13, p. 139, pl. 23, figs. 4, 6, 7. 8 pl. 69, figs.

25-31, 34-37 (non figs. 32, 33, 38 & 39)
1913 Helcionis: radians Gmelin, Suter, Man. N. Z. Moll.,

p. 81, pl. 7, fig. 13,

1913 Helcioniscus radians argenteus Q. and G., Suter, Man.
. 7. Moll, p. 82.

1913 Helcioniscus  radians  decorus  Philippi, Suter, Man.
N, Z. Mol p. 82,

1913 Helcioniscus radians earlii Reeve, Suter, Man. N. Z.
Moll, p. 83.

1913 Heleioniscus  radians  olivaccus  Hutton,  Suter,  Man.
N. Z. Moll,, p. 81

1915 Cellana radians perana Iredale, Trans. N. Z. Inst., vol.
47, p. 432 nom. nov. pro Patella olivacea Hutton,
1882: non Anton, 1839,

Plate 162, Cellana stellifera (Gmelin, 1791), New  Zealand.
Figs. 1, 2. Lkad Bay, Wellington, 33-30 mm., AWBP coll,
258, Figs. 3. 4. Rocks Road, Nelson, 29-33 mm.. AWBP coll.

1919 Cellana radians Gmelin, Thomson, N. Z. Journ. Sci.
Tech., vol. 2, pp. 264-267 (polymorphism)

1923 Helcioniscus radians Gmelin, Eales, Brit. Antarct.
(‘Terra Nova') Exped., 1910, \Moll,, pt. 5, pp. 3-6,
text. fig. 2 (radula).

Records—NEW ZEALAND (typical form): Three Kings

Islands. Great Island (F. Climo. 1970); North Island: Cape
Maria van Diemen (Auck. Mus.); Busby Head, Whangarei
Heads; Little Barrier Island; Motuihi Island, Auckland; Motu-
tara, west coast, Auckland; Mt. Maunganui; Gisborne; Tolaga
Bay; Island Bay, Wellington. South Island; Cape Foulwind
(all AWBP coll.); Lyttelton (AM.); Dowling Bay, Dunedin
(Auck. Mus.). Stewart Island; The Neck, Patterson Inlet
(AWBP coll.).
(perana torm): North Lland: White Cliffs, north Taranaki.
South Island; Goose Bay, Kaikoura; Cape Foulwind; Wainui,
Akaroa; Lyttelton; Charleston; Purakanui, Otago; Timaru,
Otago; St Clair, Dunedin; Ocean Beach, Bluff. Stewart
Island; [erekopare Island (all AWBP coll.).

Cellana stellifera (Gmelin, 1791)

(PL 70, figs. 9-11: Pls. 162, 163)

Range—New Zealand; North, South and Stew-
art Islands.

Remarks—This species lives at and just below
low tide on smooth rock faces in clean water
situations but is not generally common. It is easily
recognised by its reddish brown external colour,
bluish silvery interior, and usual presence of an
apical star in paler colour. It is more abundant
in the northern part of its range.

Description—Shell of moderate size, 30 to 71
mm. (1% to 2% inches) in length, broadly ovate
and of low to moderate height, with the apex at
about the anterior third, sculptured with numer-
ous low rounded radial ridges, crossed vy dense
delicate  concentric  growth  lamellae;  margin
weakly scalloped. Colour, externally dark red-
dish brown, mostly showing a white or pale yel-
lowish star at the apex, this often persisting to
the adult stage, and occasionally with long rays
extending from the points of the star right to the
margin; interior bluish or purplish grey with a
silvery sheen, the star pattern usually showing
through; spatula ill-defined, a chestnut smeer
often clouded by a whitish callus.

Measurements (mm.)—

length width licight
71.0 55.0 19.0  Whangarei [Teads
57.5 47.5 19.0  Whangarei [eads

37.0 140 Whangarei Ileads
.0 26.5 10.5  Rocks Road, Nelson
Synonymy—

1791 Patella stellifcra Gmelin, Syst. Nat. ed. 13, p. 3719,
based upon Martini-Chenmitz, Conch. Cab., vol. 10,
L 168, fig. 1617.
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1834 Patella stellularia Quoy and Gaimard, Voy. Astrolabe,
Zool., vol. 3, p. 347, pl. 70, figs. 18-20.

1855 Patella stellularia Q. and G. Reeve, Conch. Iconica,

pl. 33, tigs. 96 a, b.

1891 II('Icin us stellifera Q. and G., Pilsbry, Man. Conch.,
vol. 13, p. 141, pl. 70, figs. 43-15.

1905 Helcioniscus stelliferus phymatius Suter, Proc. Malac.
Soc., Lond., vol. 6, p. 330, text fig.

1913 Helcioniscus stelliferus Q. and G.. Suter, Man. N. 7.
Moll, p. 86; Atlas (1915), pl. 7, fig. 21.

1915 Cellana stellifera: Iredale, Trans. N. Z. Inst., vol. 47,
p. 432,

Types—The Martini-Chemnitz specimens are
possibly in the University Museum, Copenhagen.
The cited type locality “Friendly Islands™ is
erroneous.

Records—NEW ZEALAND: North Island; Cape Maria van
Diemen (Auck. Nus ); Busby Tlead, Whangarei Tleads; Little
Barrier Island; Kawan Island: Mt Maunganui; Island Bay,
Wellington.  South Island; Rocks Road, Nelson (all AWBP
). New Brighton (Slmr 1913). Stewart Island; Euchre
K (AWBP coll.). (Suter's Campbell Island record is based
erroncously upon Patinigera terroris (Filhol, 1850)).

Plate 163, Radulae of New Zealand Cellana. Fig. 1. Cellana
stellifera (Gueling, Ti Pont, Tauraki Gulf, Anckland. Fig. 2
Cellana  denticulata (Martyny, Makara, Wellington, Fig, 3
Cellana ornata (Dillwyn). East Cape, North kland. In figs.
2 and 3 the centrals and Litevals are shown in semi-profile.

Key to the subspecies of Cellana strigilis

1. Nucleus at anterior third to seventh of shell

A. Shell held to light showing pale spots and shapes (ocellate)

a. Outline broadly ovate

External colour bluish white, rayed and blotched with light-brown;

internal pattern dark-rayed, interrupted at margin ... redimiculum
External colour almost completely clouded sooty-grey to dark-brown;
internal pattern dark-rayed, contluent at margin ... strigilis

b. Outline narrowly ovate

External colour almost completcly clouded with olive-brown;
internal pattern dark-rayed, connected at margin ... flemingi
B. Shell held to light showing dense pattern of irregular narrow radials
External colour greenish grey, with dense pattern of brown radials;
internal pattern dark-rayed, interrupted at margin

Outline narrowly ovate
Outline broadly ovate ..
2. Nucleus at anterior 10th to 2

bollonsi
. chathamensis

7th of shell; shell held to light showing heavy

radial streaks; outline narrowly ovate; external colour bluish white,
rayed and heavily blotched; internal pattern dark-rayed, interrupted at

margin

Cellana strigilis (Hombron and Jacquinot, 1841)

Range—South Island, Stewart Island, Chathamn
Islands, and southern islands of New Zealand.

Remarks—The genus Cellana is typically warm-
water Indo-Pacific distribution, so it is remark-
able to find the genus extending to as far south
as Campbell Island, 52° 30’S. These occurrences
are probably relict from former warmer geologi-

........................................................................ oliveri

cal times, for all the islands concerned stand
upon the extensive submarine platform surround-
ing New Zealand (See Plate 99).

Subspecies have developed in isolation, and
although they are all closely allied, recognisable
differences are apparent in the shells from these
segregated populations. A key to these subspecies
follows:
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181 Subgenus Cellana A. W. B. Powell Patellidae
Cellana strigilis subspecies reddish brown radials that do not anastomose

strigilis (Hombron and Jacquinot, 1841) at the margin.
Description—Shell large, up to 80 mm. (3%
(PL70, figs. 14, 15: Pls. 164, 168) inches) in length, solid, broadly-ovate, elevated,
Range—Auckland and  Campbell = Islands, with the apex varying between the anterior third

southern New Zealand.

Remarks—The southern islands’ strigilis and the
mainland redimiculum are closely allied, but
always easily distinguished by the fact that the
former is dark, with the mterior sooty-grey,
having an underlying densely mottled pattern in
dark-brown, which forms an approximately con-
tinuous dark margin to the shell On the other
hand, redimiculum is yellowish brown, with dark

and sixth. Sculpture consisting of 20 to 25 strong,
rounded, radial ribs, mostly with a weaker radial
in each interspace; the whole surface crossed by
dense, weak, concentric growth lines. Colour of
exterior dark brown or greenish, to almost black,
with a few spots and streaks of yellowish-white,
much more prominent when the shell is held to
the light; interior purplish-brown to sooty-grey,
clouded and indistinctly rayed with dark brown;

Plate 164 Celluna  strigiis  (Hombron & Jacquinot, 1841).
Figs. b 20 Persey e Harbour, Campbell Island, 75 v,
AWBP coll 26 Fig. 3. Under South Col. Campbell Ts-

Land, 37 oo, AWBP coll. 42168 Frg 4 Garden Cove, Camnp-
bell Bsland, 46 nin., AWBP coll. 12169,
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spatula light yellowish-brown, irregularly mar-

gined in dark grey. In non eroded young shells

the ground colour varies from russet-brown

through greenish grey to almost black, with the

interstitial odd spots and splashes pale bluish.
Measurements (mm.)—

length width height

65.0 39.0  Campbell Island
66.5 30,0 Campbell Island

60.0 340 Shoal Pt., Campbell Id.

52.0 46.0 Shoal Pt., Campbell Id.

425 17.0  Garden Cove, Campbell Id.

31.0 125 Garden Cove, Campbell Id.
Synonymy—

1841 Patella  strigilis Tlombron and  Jacquinot, Ann. Sci
Nat., vol. 2, pt. 16, p. 190.

1846 Patella illuminata Gould, Proc. Boston Soc. Nat. Ilist.,
vol. 2, p. 149.

1891 Helcioniscus strigilis 11, and J.. Pilsbry, Man. Conch.,
vol 13, p. 137,

1891 Helcioniscus  illuminata Gould, Pilsbry. Man. Conch.,
vol. 13, p. 142, pl. 70, figs. 40-42

1913 Helcioniscus strigilis (in part): Suter. Man. N. 7. Moll.,
p. 87,

1924 Cellana radians Guielin, Odhner, N. 7. Moll., Pap. Mor-
tensen Pa Exped., p. 11 (non Gmelin, 1791).

1927 Nacella strigilis 11 and J. Finlay, Trans. N. 7. Inst,,
vol. 57, p. 387,

1955 Cellana strigilis strigilis 11. and J. Powell, D. SO 1. R,
Cupe Exped. Ser., Bull. no. 15, p. 70.

Types—The type of strigilis is in the Muséum
National d’ Histoire Naturelle, Paris, and that of
illuminata in the United States National Mu-
seum, Washington.

Records—Southern islands of New Zealand: AUCKLAND
ISLANDS (type): Musgrave Penmnsuly; Tagua Bay, Carnley
1larbour; Crozier Point: Watertall Inlet; Rose Island, Port
Ross, and Enderby Island (NZCGS); Carnley Harbour: Han-
tield Inlet (both AWBP coll.). CAMPBELL ISLAND: Perse-
verance [arbour (NZGS: AWBP coll.); Shoal Point (Auck.
Mus.); Monument Harbour (Cape Exped., 1945).

Cellana strigilis subspecies bollonsi Powell, 1955

(VL. 165, tigs. 1.2)

Range—Antipodes Islands, southern New Zea-
land.

Remarks—This subspecies is easily recognised
by its dense pattern of interstitial brown lines
and streaks on a greenish grey ground. Occa-
sionally the subspecies chathamensis has a simi-
lar pattern in juvenile shells, but it never persists
into the adult stage, as it does invariably in
bollonsi.

Description- -Shell of moderate size to relatively
large, up to 70.5 mm. (2% inches) in length, solid,
narrowly ovate, depressed to moderately eleva-

ted, with the apex 'varying between the anterior
fifth and seventh. Sculpture developing from
scarcely raised radial folds in juveniles to from
20 to 24 narrowly rounded, sharply raised ribs
in the adult. Colour of exterior greenish-grey,
the radials marked out in light-brown to reddish-
brown, plus a dense overall pattern, in these
same colours, in the form of interstitial meander-
ing radial lines and streaks; interior metallic dull
blue-grey, with reddish-brown external pattern
showing through; spatula buff to pale brown.
Measurements (mm.)—

lengtlh width height
70.5 58.0 28.0 Antipodes Ids.

19.0 21.0 Antipodes Ids

36.0 150 Antipodes Ids

318 145 Antipodes Ids

32.0 12.0 Antipodes Ids
Synonymy—

1955 Cellana strigilis bollonsi Powell, Dept. Sci. and Indust.

Res.. Cape Exped. Ser.. Bull. no. 15, p. 73, pl. 5.
figs. 51-53

Types— The holotype and paratypes are in the
Dominion Museum, Wellington.

Records— ANTIPODES ISLANDS (holotype and paratypes);
(AWBP coll.).

Plate 165, Figs. 1. 2. Cellana strigilis subspecies  bollonsi
Powell, 19 Auntipodes Isknds, 4562 mm., AWBP coll.
26197, Tigs. 3-5 Cellana strigilis subspecies oliveri
Powell, 1955, Bounty Islunds, 35-47 mm.. AWBP coll. 26198

=1
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156 Subgenus Cellana

AW, B. Powell

Patellidae

Cellana strigilis subspecies chathamensis
(Pilsbry, 1891)

(PL. 167; PL. 168, tig. 1)
Range—Chatham Islands, New Zealand.
Remarks—This subspecies resembles redimicu-

lum in its simple radiate reddish brown radials,
not coalescent at the margin, but the shape is
more roundly arched, and the ocellate pattern is
not in evidence. On the other hand some juve-
niles have a dense meandering pattern, remini-
scent of the bollonsi pattern.

Description—Shell of moderate to large size, up
to 73.5 mm. (2% inches), in length, solid, ovate,
elevated, and roundly arched in profile, with the
apex at about the anterior third. Sculpture con-
sisting of from 21 to 25 moderately strong,

NORTH 1D

L _CHATHAM ibs]

F

BOUNTY ips.

ANTIPODES 15| 50
AuCkLD

CIDS

!
CAMPBE!
10

0 -250 750-50 500000 1000~ FATH

1707 180%

Plate 166, Distribution ot Cellana strigilis and its subspecies.
An exanple of an otherwise wurni-water genus, swrviving
cooling temperatures in southern New  Zealand, and repre-
sented as relict subspecies in the dsolated sonthern islands.
once purt of a greater New Zeuland land mass.

A- Cellana strigilis redimieulum (Reeve), South Island and
Stewart Bland. Note northern limit near top of South
Island cast coast.

B~ Cellana strigilis flemingi Powell, Snares Islands.

C- Cellana strigilis strigilis (ITombron & Jacquinot), Auck-
land Iskainds and Campbell Island.

D~ Cellana strigilis bollonsi Powell, Antipodes Islands.

- Cellana strigilis oliveri Powell, Bounty Islands.

' Cellana strigilis chathamensis (Pilsbry), Chatham Islands.

(Chart adapted from Fleming, 1951, N\, Science Review,

9 (10). p. 167).

rounded, radial ribs, with a weaker one in most
interspaces; the whole surface crowded with con-
centric growth lirations, weak over the early
stages of the shell but stronger towards the mar-
gin, where they become slightly knotted across
the radials. Colour of exterior pale yellowish-
brown to greyish lilac, the radials lined in red-
dish brown; internally, silvery to yellowish brown,
with regular reddish brown radial lines, corres-
ponding to the external ribbing, their terminal
points not coalescent at the margin; spatula
large, fawn to orange-brown. Juvenile shells pale
yellowish to almost black, with the pattern vary-
ing from a few radial lines to a dense coverage
of meandering lines and streaks.
Measurements (mm.)—

le n,t.th width height
56.5 35.0  Chatham Island
55.0 310 Chatham Iskand
9.0 235  Chatham Island
475 270 Waitangi, Chathams
45.5 20.0 Waitangi, Chathams
30.0 110 Pitt Id., Chathamns

Synonymy—
1891 Acmaea chathamensis Pilsbry, Man. Conch., vol. 13,
p. 56, pl. 35, figs. 43-16.
1933 Cellana chathamens Powell, Rec. Auck. Inst. Mus.,
vol. 1 (4), p. 196, pl. 36, hb 1-4
1955 Cellana mm' chathamensis: Powell Dept. Scio and
Indust. Res., Cape Exped. Ser., Bull. no. 15, p. 73.

Types—The type material is in the Acadeny of
Natural Sciences of Philadelphia.
Records—NEW ZEALAND: CIIATHAN ISLANDS (type):

Waitangi (AWBP coll); Wharckanri (AWBP coll.); Tioriori
(Auck. Mus.); Waihere Bay, Pitt Istand (Auck Mus.).

Cellana strigilis
subspecies flemingi Powell, 1955
(PL. 168, tig. 3: pl. 169, figs. 5-7)

Range—Snares Islands, southern New Zealand.

Remarks—This subspecies is more closely allied
to typical strigilis than it is to redimiculum,
from both of which it differs in its consistently
more narrowly oval shape, high arched profile,
and anterior position of the nucleus.

Description—Shell of small to medium size, up
to 53 mm. (2% inches) in length, narrowly ovate,
with the apex varying between the anterior
fourth to fifth in adults, but one eighth or less
in juveniles. Anterior slope straight, but posterior
slope prominently arched, and flattened on top
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Plate 167 Figs. 14 Celluna strigilis subspecies chathamen-
sis. (Pilshry, 1891). Waitangr, Chatham Islands, 2171 min.,
AWBP coll 8756, §788.

for about one third of the length. Sculpture con-
sisting of about 25 narrowly rounded primary
radials, and a few very weak intermediates.
Young shells have the radials as scarcely raised
folds, crossed by dense concentric growth lines.
Colour of exterior almost uniformly olive-brown,
except for the nuclear area to about 15 mm.,
which is dark-brown, with a light bluish ocellate
pattern in the rib interstices; interior metallic
dull smoky-grey, with a dark brown internal rib
pattern showing through the glaze, and coalesc-
ing at the margin, in adults, to form an almost
continuous border; spatula buff, tinged posteriorly
with pale reddish brown.

Measurements (mm.)—

length width — height

53.00 41.5 22,00 holotype
47.00 355 1850 paratype
2875 21.0 700 paratype
21.25 15.0 £25  paratype
1775 125 340 paratype

Synonymy—

1955 Cellana strigilis flemingi Powell, Cape Exped. Ser.,
Bull. no. 15, p. 72, pl. 5, hgs 45-47
Types—The holotype and paratypes are in the
New Zealand Geological Survey, Wellington.
Records-SNARES ISLANDS: boat harbour, on intertidal

rocks

Cellana strigilis
subspecies oliveri Powell, 1955

(PL 165, figs. 3-5)

Range— Bounty Islands, southern New Zealand.

Remarks—This subspecies is easily recognised
by its narrowly ovate and depressed shape, with
the apex at, or near to, the anterior end, and a
bold pattern of radial streaks and blotches.

Description—Shell of small to medium size, up
to 37.5 mm. (24 inches) in length, solid. rather
narrowly ovate and depressed, the apex near to
the anterior margin at all stages of growth. From
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A. W, B. Powell

Patellidae

Plate 168, Radulae of New Zealand Cellana. Fig. 1. Cellana
strigilis (Hombron & Jacquinot), Canpbell Kland. Fig. 2.
Cellana  strigilis chathamensis  (Pilsbry), Wharekauri, Chat-
ham Lland. Fig. 3. Cellana strigilis flemingi Powell. Snares
Islands. In tigs. 2 and 3 the lateral, in semi-protile, and the
median v estigial central only . are shown.

20 to 25 broadly rounded radial ribs, with an
occasional weak mterstitial one; surface smooth,
apart from weak growth lines. Colour of exterior
bluish-white, heavily blotched and streaked with
light to dark-brown, the pattern frequently run-
ning together, leaving elongated patches of the
pale ground colour; interior pale amber, with the
external pattern showing through in dark brown;
spatula dark-brown in young shells, to clouded
with buft or pale-brown in adults.
Measurements (mm.)—

length width heiaglt

45.00 20,00 paratype
2900 1030 holotype
24.00 7.00  AWBP coll

20.10 6.00  paratype
10.5 400 AWBP. coll.
Synonymy—

1955 Cellana strigilis oliveri Powell, Dept. Sci. and Indust.
Res., Cape Exped. Ser., Bull. no. 15, p. 73, pl. 5, figs.
45-50.
Types—The holotype and paratypes are in the
Dominion Museum, Wellington.

Records—BOUNTY ISLANDS (Domin. Mus., Wellington);
(AWBP coll.)

Plate 169. Figs. 11 Cellana strigilis subspecies redimiculum
(Reeve, 1854), New Zealand. Fig, 1. Stewart Island, 78 mm.,
AWBP coll. 40089, Figs. Kartigi Beach, North Otago,
30-62 1., AWBP coll. 6574 Vigs. 57 Celluna  strigilis
subspecies flemingi Powell, 1955, Snares Islands, southern
islanes of New Zealand. 30-50 mni., AWBP coll. 26611

Cellana strigilis
subspecies redimiculum (Reeve, 1854)

(PL. 70, figs. 17-19; PL. 169, figs. 1-4)

Range—NEW  ZEALAND: Stewart Island,
eastern and western Otago, and east coast of
South Island as far north as Kaikoura.

Remarks—This is the common South Island
mainland subspecies of strigilis, casily recognised
by its orange-brown exterior, with pale blue
ocellate flecks in the rib interstices, and inter-
nally, by the dark brown radials, that do not
anastomose at the margin. The centre of distri-
bution is castern Otago, where it is a common
intertidal limpet.
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Description—Shell rather large, up to 77 mm.
(3 inches) in length, solid, broadly ovate, ele-
vated, with the apex at about the anterior fourth
or fifth. Sculpture consisting of about 20 strong
rounded radial ribs, mostly with a much weaker
radial in each interspace; the whole surface
crossed by dense weak concentric growth lines.
Colour of exterior orange-brown, with pale blue
ocellate flecks and streaks in the radial inter-
spaces; interior yellowish to greyish-brown, with
a golden sheen, and the external rayed pattern
showing through; spatula chestnut coloured,
often clouded with a greyish callus. The margin
bears a regular series of dark brown spots, mark-
ing the terminal points of the external primary
radials.

Measurements (mm.)— (all A.W.B.
collection).

Powell

length width height

65.0 33.0  Stewart Island
30.0  Kartigi

21.0  Kartigi

140 Kartigi

10,0 Kartigi

10.5  Goose Bay

Synonymy—

1854 Patella radians Gmelin, Reeve, Conch. Iconica, pl. 12,
tigs. 25, b. (non Gmelin, 1791).

1854 Patella redimieulum Reeve, Conch. Iconica, pl. 20, tigs.
S0a, b

1873 Patella pottsi utton, Cat. Mar. Moll. N7, pp. 4.

1891 Heleioniscus redimieulum Reeve, Pilsbry, Man. Conch.,
vol. 13, p. 136, pl. 23, figs. 1.2.3,5

1913 Heleioniseus strigilis (in part, non Honibron and Jac-
quinot, 1841): Suter, Nan, N. 7. Moll,, p. 87

1913 Heleioniscus redimiculum (in part): Suter, Man. N. Z.
Moll, p. 85

1927 Nacella redimiculum Reeve, Finlay, Trans. N. Z. Inst.
vol. 57, pp. 337, 338.

1955 Cellana strigilis redimiculum Reeve, Powell Dept. Sci.
and hidust. Res.. Cape Exped. Ser., Bull. no. 13, p. 71

Types—The type of redimiculum is in the British
Museum (Natural History).

Plate 170, Juvenile colour patterns. by transmitted light, in
New  Zealand Cellana strigilis and  subspecies. Fig. 1. C.
strigilis redimiculum (Reeve), Oamaru, South Island. Fig. 2.
C. strigilis flemingi Powell, Snares Klands. Fig, 3. C. strigilis

Records—NEW ZEALAND: South Island: Goose Bay, Kai-
koura; Oamaru; Kartigi Beach, Otago; Waikouaiti, Otago;
Portobello, Dunedin; St. Clair, Dunedin (all AWBP coll. 250);
entrance to Milford Sound (Galathea Exped., Sta. 624);
Henrietta Bay, Ruapuke Island, Foveaux Strait (Auck Inst.);
Stewart Island (AWBP coll.); Blind Passage, Port Pegasus
(Auck. Inst.).

Cellana thomsoni Powell and Bartrum, 1929

(PL 171, fig. 1)

Range—New Zealand, lower Miocene.

Remarks—The species is unlike any other New
Zealand member of the genus, but bears some
resemblance to the Japanese Recent toreuma
Reeve. In the Japanese species, however, the
radials are not so strongly or so numerously
beaded.

Description—Shell small, 14 mm. (9/16 of an
inch) in length, but probably attained a much
larger size, elongate-ovate, depressed, with the
apex at about the anterior sixth. Sculpture con-
sisting of about 36 primary narrowly rounded
radials, and 1 to 3 secondary radials in the
interspaces. The whole surface is crossed by very
numerous concentric lamellose growth lines, that
thicken to become knotted or beaded where they
cross the radials.

Measurements (mm.)—

length width height
140 10.0 211 holotype
Synonymy—

1929 Cellana thomsoni Powell and Bartrum, Trans. N. Z.
Inst., vol. 5%, p. 413, pl. 35, tig. 12,

Types—The holotype, the only known specimen,
is in the Geology Departinent, University of
Auckland.

Reeords—NEW ZEALAND: Wailicke Lland, Oneroa Beds,
Waitemata Group. Otaian Stage, lower Miocene

3

strigehs (Hombron & Jacquinot), Auckland Islands. Fig.
C. striglis oliveri Powell, Bounty Islands. Fig. 5. C. strigilis
bollonsi Powell, Antipodes Islunds. The line is drawn throngh
the apices
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A. W. B. Powell

Patellidae

Plate 171. Fig. 1. Cellana thomsoni Powell & Bartran, 1929,
New  Zealand, Wailicke Islund,  Ancklund,  Otaian, lower
Miocene, 14 mn, holotype,

Cellana cophina Powell, new species

(PL 172, fig. 1)

Range—New Zealand. Cape Rodney, Hauraki
Gulf (holotype), and coast % mile cast of Goat
Island, Cape Rodney (paratype). Motutapu Is-
land, Auckland; all in either coarse sandstone or
conglomerate, basal Waitemata Beds, Otaian,
lower Miocene.

Remarks—This strongly sculptured species is
nearest allied to the Recent denticulata (Martyn,
1784), from which it differs in that both the radial
ribs and the concentric cords are so strong that a
coarse basket-weave effect results.

Description—Shell rather large, 60 to 70 mm.
(2%—2% inches) in length, narrowly ovate and of
low profile, with the apex at about the anterior
third. Sculpture very strong, like a coarse basket-
weave, consisting of about 20 strong rounded
radials, without intermediates, and crossed by
closely spaced prominent cords that are much
thickened where they cross the radials, but weak
in the interspaces.

Measurements (mm.)—Estimated size in paren-
theses.

length width height
55.0 (57.0) 43.5 (47.0)  (15.0) holotype
65.0 (70.0) 16.0 (16.0) paratype
Types—Holotype and paratype in the collection
of the New Zealand Geological Survey, Welling-
ton. The type locality is Cape Rodney, Hauraki
Gulf, New Zealand.

Cellana taberna Powell, new species
(PL. 172, fig. 2)

Range—New Zealand. Curiosity Shop, Rakaia,
South Island, Waitakian greensands, lower Mio-
cene.

Remarks—This shell has distinctive sculpture,
unlike that of any of the described species from
New Zealand or elsewhere. The sculpture differs
trom that of C. cophina in that is a combination of
large irregularly-oval, smooth blisters on the pri-
mary radials with much weaker and more regular
imterstitial riblets that are cut into small, squarish
nodes by decply-incised concentric grooves.

Description—Shell small, probably not adult,
23 mm. (% of an inch) in length, narrowly ovate,
and of low profile, with the apex at the anterior
third. Sculpture very strong, consisting of about
13 prominent rounded primary radials that de-
velop large ovate smooth blisters, stronger pos-
terior to the apex. Interstices with from 2 to 5
secondary radials, crossed by deeply incised con-
centric grooves, cutting them into series of small
rectangular nodes.

Measurements (mm. )—

length width height
22.5 1725 6.25  holotype

Type—The unique holotype is in the collection
of the New Zealand Geological Survey, Welling-
ton. The type locality is stated in the range
above.

Plate 172 I'ig. 1. Cellana cophina new species. New Zealand,
Cape Rodney, Tauraki Gulf, North Island, Otaian, lower
Miocene; holotype, 35 (57) nim. Fig. 2. Cellana taberna
new species. New Zealand, Ciriosity: Shop, Rakaia, Sonth
Iland,  Watakian  greensands,  lower  Miocene;  holotype,
22.5 mimn.,
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Genus Nacella Schumacher, 1817
Type Patella mytilina Helbling, 1779

This genus and its subgenus Patinigera are
characteristic molluscs of Antarctic and Subant-
arctic seas. They have their centre of distribu-
tion in the Magellanic Province of southern South
America from whence the seaweed-dwelling
species in particular tend to spread eastward,
being assisted to a considerable extent by the
prevailing West Wind Drift that operates strongly
in the Subantarctic Zone.

Although  Nacella and Patinigera are  not
members of the Indo-Pacific fauna, the recog-
nised species are listed and briefly described
here, since many of them do occur in waters to
the south of both the Indian and Pacific Oceans,
and at one location, Campbell Island, in the New
Zealand faunal area, both Nacella (Patinigera)
and the warmer-water derived Cellana flourish
side by side.

Plate 173, Figs. 1. 2 Nacella mytilima  (Helbhng,  1779),
Mouth ot Santa Cruz River, Patagonia, 27-29 mimn., AWBP
col . Figs. 3. 4. Nacella kerguelenensis (E. A Swith,
30 Swan's Bay. Kergnelen Istand, 83 ninn. AWBDP
5. Fig 4 Heard Kland, 64 mun, AWBP coll 40861,

Both Nacella and Patinigera differ from all
other Patellidae in the presence of an epipodial
fringe, a scalloped lamellate flange that occupies
a mid position between the edge of the foot and
the gill cordon, except where it is interrupted by
the head region.

There is a link with Patella in that the gill
cordon is complete, not interrupted by the head
as it is in Cellana. The dentition, on the other
hand, with its pair of centrals, alternating with
a pair of laterals, is comparable with that of
Cellana, not short, straight and bent back upon
itself at the nascent end as it is in Patella.

Thiele in 1929 proposed the subfamily Nacel-
linae for Nacella, Patinigera and Cellana, but the
epipodial fringe, characteristic of Nacella and its
subgenus Patinigera, is not found in Cellana or
in any other patellid genus.

The radula, on the other hand, is very similar
in all three of the above mentioned taxa, but
very different from that of the Patellinae.

(

\
Plate 171 Fig. 1. Nacella mytiling (Helbling). Kerguelen
Bland. Raduli, from Thicle, in Troschel & Thicle, 1891, pl.
28, tig. 30, Fig 2. Nacella (Patinigera) deaurata (Gieling,
Tuesday Bay. Radula. trom Thicle, i Troschel & Thicle, 1891
pl. 28 Hg 32, Fig. 3. Nacella (Patinigera) tervoris (Filhol)
Campbell Land. Radnla.

©
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Description—Shell rather small to modcrately
large, thin and fragile, typically elliptical, high-
arched, with the apex strongly curved forward
and downward, sometimes almost at the anterior
end. The surface is smooth, or occasionally
weakly radially ridged. Colour pale-olive to
brownish, the apex coppery; inside silvery iri-
descent to reddish bronze. The species live
mostly attached to large scaweeds, and range
from southern Chile and Argentina to the Ker-
guelen Island.

Synonymy—

1817 Nacella Schumacher, Essai d'un Noveau Systeme des
Ilabitations. p. 179. Type, by subsequent designation,
Gray, 1847: Patella mytilina Helbling, 1779

Nacella mytilina (Helbling, 1779)

(P1. 73, fig. 9 Pls. 173, 174)

Range—Southern Chile, Straits of Magellan,
Tierra del Fuego, Falkland Islands and Kerguelen
Island.

Description—Shell rather small, up to 43 mm.
(I% inches) in length, elliptical, thin and fragile,
with the apex almost at the anterior end. Usually
the surface is almost smooth, but occasionally
moderate radial ridges are developed, as well as
corrugations around the anterior margin. Colour
greenish olive to light brownish, sometimes red-
dish bronze at the apex, and the interior is
silvery iridescent.

Measurements (mm.)—(all A W.B. Powell col-
lection).

lenath width height
13.0 26.0 18.0  Punta Arenas
345 23.0 11.0 Falkland Islands
27.0 18.0 7.5 Mermit Id., Cape Horn
Synonymy—

1779 Patella iytilina Helbling, Abh. Privatges. Bohm., vol. 4,
p. 104, pl. 1, figs. 5, 6.

1786 Patella mytiliformis Lightfoot, Cat. Portland Mus., p. 42

1791 Patclla conchacca Guielin, Syst. Nat. ed. 13, p. 3708.

1817 Nacella mytiloides Schumacher, Essai Vers test., p. 179,

1819 Patella cymbularia Lamarck, Anim. sans Vert., vol. 6,
p. 335.

1831 Patella cymbuloides Lesson, Voy. de la Coquille, p. 422,

1845 Patella hyalina Philippi, Arch. f. Naturg., vol. 11, p. 59

1845 Patclla cymbium Philippi, Arch. . Naturg., vol. 11, p. 60.

1845 Patella vitrea Philippi. Arch. f. Naturg., vol. 11, p. 60.

1869 Nacella compressa Rochebrune & Mabille,  Mission
scient. Cap IHorn, vol. 6, p. 95, pl. 5, fig. 9.

1913 Nacella falklandica Preston, Ann. Mag. Nat. Ilist.,
ser. 8, vol. 11, p. 221, pl. 4, fig. 6.

1950 Nacella mytilina 1lelbling, Carcelles, Anales del Musco
Nahuel TTuapi, vol. 2, p. 52 (Kerguelen).

1951 Nacella mytilina 1lelbling Powell, Discovery Rep.,
vol. 26, p. 50.

1964 Nacella mytilina Helbling, Dell, Ree. Domin. Mus.,
vol. 4, no. 20, p. 273.

Records—STRAITS OF MAGELLAN (type locality): Punta
Arenas Martin's Cove, Hermite Island, Cape Ilorn. PAT-
AGONIA: mouth of Santa Cruz River. FALKLAND ISLANDS
(all AWBP coll.). KERGUELEN ISLAND: Swain’s Bay, inter-
tidal and Antares Island, intertidal (BANZARE Sta. 48 and
Sta. 61).

Nacella kerguelenensis (E. A. Smith, 1877)
(PL. 73, fig. 10, PL. 173, figs. 3, 4)

Range—Kerguelen Island, Heard Island and
Macquarie Island.

Remarks—Dell (1964) has shown that the young
stages of this species have the form of typical
Nacella, and that in the adult the apex has
moved back from near the front margin to a sub-
central position. These adults, however, retain
the light build of Nacella. 1t is possible that some
of the lighter built Magellanic species of Pat-
inella go through a Nacella stage also, but at
present there is no evidence in support of this
theory.

The Macquaric Island record is based upon
four beach shells, and none have been recorded
since from that locality, so it is assumed that the
original specimens may have drifted there upon
floating kelp.

Description—Shell thin and fragile, large, up
to 80 mm. (3% inches) in length, broadly ovate,
but decidedly narrowed anteriorly, rather eve-
vated, and with the apex varying between near
the front margin in juveniles to a subcentral
position in adults. Sculpture consisting of weak
radial folds. Colour dark purplish-brown, with
the apex reddish-bronze; internally completely
dark bronzy reddish-brown.

Measurements (mm.)—

length width height

80.0 63.5 33.0 Heard Island; Dell, 1964

67.0 57.0 24.0 Royal Sound, Kerguelen

46.0 37.0 15.6 Royal Sound, Kerguelen
Synonymy—

1877 Patella (Patinella) kerguclenensis E. A. Smith, Phil,
Trans Roy. Soc.. London, vol. 168, p. 177, pl. 19,
figs. 13, 13a. (Kerguelen Island)

1856 Patella kerguelenensis Smith, Watson, Challenger Rep.,
vol. 15, p. 27,

1908 Patinella kerguelenensis Smith, Strebel, Schwed. Sud-
pol. Exped., Zool., vol. 6, p. 83,

1916 Nacella kerguelenensis Smith, Hedley, Aust. Ant. Exped
19111914, ser. C, vol. 4. pt. 1. p. 4+ Macquarie
Island.

1957 Patinigcra  kerguelenensis  Swmith,  Powell, B.AN.Z
Ant. Res, Exped., vol. 6, p. 126.

1964 Nacella kerguelencnsis Smith, Dell, Rec. Domin. Mus.,
vol. 4, no. 20, p. 276
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Subgenus Patinigera Dall, 1905

Type: Patella magellanica Gmelin, 1791

Shells of the subgenus are mostly more solid
than those of typical Nacella. They have the apex
well back from the anterior end, sometimes being
subcentral in position. The interior is always
with a bronze lustre. As in typical Nacella, the
gill cordon is complete and there is a well-
developed  epipodial fringe. The radula shows
no important differences.

The subgenus is more widely distributed than
is typical Nacella. 1t extends up the western
coast of South America as far as Valparaiso, and
southward to the subantarctic islands and Ant-
arctica. It also occurs at Macquarie Island,
and reaches its furthest north location in the
New Zealand faunal region at Campbell Island,
52° 33'S.

Synonymy—

1871 Patinella Dall, Proceedings of the Boston Socicty of
Natural History, vol. 14, p. 33. Type by original des-
ignation: Patella magellanica Ginelin, 1791.

1905 Patinigera Dall, Nautilus, vol. 1S, no. 10, nom. nov
pro Patinella Dall, 171, non Gray. 1545,

Nacella clypeater (Lesson, 1831)
(PL 73, fig. 13; PL 175, figs. 1.2)

Range—Chile, to as far north as Valparaiso.

Remarks—The species is easily recognised by
its nearly circular outline.

Description—Shell of moderate size, up to 61
mmi. (2% inches) in length, rather depressed and
almost circular in outline, with the apex sub-
central. Sculpture consisting of very numerous,
regular, narrow, low rounded, radial ribs. Colour
dull reddish-brown, the ribs paler; interior silvery
to pale bronze, with the spatula area irregularly
blotched with dark reddish-brown.

Measurements (mm.)—

length width height
61.0 58.0 14.5 Chile; Pilshry, 1591
56.5 51.0 17.0 Chile
47.0 145 Chile
37.0 9.0 Valparaiso

Synonymy—

1831 Patella clypeater Lesson, Voy. Coquille, Zool., vol. 2,
p. 419.

1854 Patella clypeater Lesson, Reeve, Conch. lconica, pl. 16,
figs. 35 a. b. “Monterey, California,” in error.

1891 Nacella (Patinella) clypeater Lesson, Pilsbry, Man.
Conch., vol. 13, p. 122, pl. 30, figs. 10-43

Nacella concinna (Strebel, 1908)
(PL. 176, figs. 1-5)

Range—South Georgia, South Orkneys, South
Shetlands, Bouvet Island, Seymour Island,
Paulet Island, Wandel Island, Anvers Island and
Petermann Island.

Remarks— Unfortunately the well-known name
of this species, Patella polaris Hombron & Jac-
quinot, 1841, falls as a homonym of the same
combination of Roding, 1798. Ilowever there is
a substitute name available, in Patinella polaris
concinna Strebel, 1908, from South Georgia, and
this name, concinna, may be used specifically,
since there appears to be no real difference be-
tween the shallow-water ‘polaris” and the deeper-
water concinna, other than a gradual tendency
towards lower profile, lighter build, more clear-

Nacella (Patinigera) clypeater (Lesson,
1831), 3 mun.. AWBP coll. 46145, Figs. 3. 4. Na-
cella (Patinigera) deauwrata (Guelin, 1791), Falkland Islands.
60 1., AWBP coll. 632
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cut ribbing and paler coloration as the depth
increases. Strebel's concinna, described as a
Patinella, does not conflict with the Japanese
acmaeid that was originally described as Patella
concinna Lischke. The species lives from the
intertidal zone down to 110 metres.

Description  (shallow-water ‘polaris’ form)—
Shell moderately large, up to 60 mm. (2% inches)
in length, elongate ovate, rather thin, moderately
elevated, with the apex between central and the
anterior third. Sculptured with distant weak
radial ribs in young shells, but the ribbing be-
comes subobsolete to obsolete in the adult. Col-
our, externally pale brownish; internally very

dark bronzy-brown, almost black, the spatula
sometimes a paler chestnut-brown.

Description (deeper-water typical form)—Shell
usually small, 20 to 32 mm. (% to 1% inches) in
length, thin and fragile, elongate ovate, moder-
ately elevated and with the apex at about the
anterior third. Sculptured with about 28 to 30
narrow radial ribs, crossed by dense fine lamel-
lose growth lines. Colour buff, sparingly blotched
in reddish brown; terior cream, shining, vary-
ingly maculated with pale reddish brown. Some
larger examples, approaching the larger shallow-
water form in size, tend to flatten out at the
margin, towards which the radial sculpture be-
comes subobsolete.

Plate 176, Figs 1.5, Nacelle (Patmigera) concinna (Strebel,
1908). Figs 1, (concinna torm), East Cumberland Bay,
South Georgia metres, 27 mne, AWBP coll Fig, 3 Fast
Cumberland Bay, 24-30 netres, 41 non., AWBP coll. 26831,
Figs. -t 5. (polaris tor), Melchior Island. Sehollaert Channel,

Paluer Archipelago, 410 wetres, 58 mni, AWBP coll. 52493,
Figs. 6, 7. Nacella (Patinigera) delessertt (Philippi, 154)),
Marton Islmd. south western Indtan Ocean, 3553 .,
AWBP coll. 52491
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Measurements (mm.)—

length width height

58.0 42.0 19.0 Palmer Archipelago, 4-10
metres: (‘polaris’ torm)

4.0 31.0 185 S. Orkneys (‘polaris’ torm)

12.0 29.0 9.0 S. Georg 7 metres:
(intermediate form)

31.0 21.5 11.0 S. Georgia (‘polaris’ form)

29.0 20.0 8.0 S. Georgia, 18 metres
(typical concinna)

25.0 17.0 6.25 S Georgia (typical concinna)

Synonymy—

1841 Patella polaris Hombon & Jacquinot. Ann. Sci. Nat.
Zool., vol. 16, p. 191 {(non Riding. 1795).

1886 Patella polaris 11. and J. Martens and Pleffer, Moll.
Stid-Georgien, J. hamb. wiss. Anst.. vol. 3. p. 101,
pl. 2, tigs. 11-13.

1891 Naeclla (Patinclla) polaris 11, and ). Pilsbry. Man,
Conch., vol. 13, p. 120, pl. 49, figs. 21-27.

1908 Patinella’ polaris 11, and . Strebel, Wiss. Ergeb.
schwed. Siidpolar-Exped. (1901-3), vol. 6, p. 81, pl. 5,
tig. 77

7.

1908 Patinella polaris concinna Strobel, Wis. Ergeb. schwed
Stidpolar-Exped. (1901-3), vol. 6. p. 82, pl. 5, figs.
76 we, TS a. b,

1951 Patinigera polaris 11. and J. Powell, Discovery Rep.,
vol. 26, p. 82

1951 Patinigera polaris concinna Strebel, Powell, Discovery
Rep., vol. 26, p. 83,

Records—SOUTH GEORGIA (type of ‘polaris’): Cumber-
land Bay, 15-25 metres {(type of concinna); East Cumberland
Bay, 18-110 metres; Moltke Tarbour, in rock pool; Strom-
ness arbour, 2 nietres; Undine arbour, 18-27 metres.
SOUTIH ORKNEYS: Signy Island, 18-27 metres; Normanna
Strait, 24-36 metres (‘Discovery 17 Powell, 1951). SOUTII
SHETLANDS: Deception Island, 5-60 metres; Nelson Island,
shore; Livingston Island, shore; Wilhelmina Bay, Danco Land,
1-8 tathoms (‘Discovery 11 Powell, 1951). PALMER ARCII-
IPELACO: Melchior Island, 4-10 metres. Bouvet Island,
10-45 metres (‘Discovery 117 Powell, 1951). Seymour, Paulet,
Wandel, Anvers and Petermann Islands (Strebel, 1908, Lamy,
1911).

Nacella deaurata subspecies deaurata
(Gmelin, 1791)

(PL. 73, tig. 11; Pls. 174, 175)

Range—Southern  Patagonia, Straits of Ma-
gellan, Tierra del Fuego and Falkland Islands.

Remarks—The species is nearest allied to
magellanica which is more broadly ovate in out-
line and lacks nodulation of the radials.

Description—Shell of moderate size, up to 61
mm. (2% inches) in length, rather solid, tall
conical, narrowly ovate, and with the apex at
about the anterior third. Sculpture consisting of
from 36 to 40 strong radial ribs, which are ren-
dered strongly scabrous to nodular by numerous
overriding concentric lamellose lirae. Colour
yellowish-brown to reddish-brown, tending dark
reddish-brown to bronze over the apical area.

Interior silvery with a pinkish lustre, more or less
rayed and mottled with reddish-bronze, the
spatula and spotted marginal border dark red-
dish-brown.

Measurements (mm.)—

length width height
61.0 43.0 27.0  Falkland Islands
57.0 43.0 240 Falkland Islands
48.0 340 19.5  Falkland Islands
Synonymy—

1784 Patella aenea Martyn, Univ. Conch., vol. 1, fig. 17
(invalid).

1791 Patella deaurata Gmelin. Syst. Nat. ed. 13, p. 3719,
based upon Martini-Chemnitz, Conch. Cab., vol. 10,
p. 327, pl. 168, figs. 1616 a, b.

1534 Patella varicosa Reeve, Conch. lconica, pl. 11, figs
21 a-c.

1885 Nacella  strigatella  Rochebrune and  Mabille, Bull.
Soc. Phil. Paris, ser. 7, vol. 9, p. 110

1891 Nacella (Patinella) aenea Martyn, Pilsbry, Man. Conch.
vol. 13, p. 118, pl. 46, figs. 28-36

1913 Helcioniscus bennetti Preston, Ann. Mag. Nat. Hist.
ser. 8, vol 11, p. 221, pl. 4, fig. 7.

1951 Patinigera aenea Martyn, Powell, Discovery Rep. vol.
26, p. 82

Nacella deaurata form delicatissima
(Strebel, 1907)

(DL 178, figs. 3. 4)

Range—Straits  of Magellan and Falkland
Islands.

Remarks—This is a small thin shell of low pro-
file with delicately squamose ribs, and of pale
colour with a few rays and streaks of reddish-
brown at most. The writer has insufficient ma-
terial to properly evaluate this shell which may
prove to grade into the typical species. It occurs
from 5 to 50 fathomns.

Measurements (mm.)—

length width height
16.7 36.9 Strebel, 1908, pl. 5. fig. 75
214 16.6 5 Strebel, 1908, p. 145.
15.0 10.75 3.25 Eddystone Rock, Falklands,
115 metres
Synonymy—

1907 Patinella delicatissima Strebel, Zool. Jahrh. Abt. Syst.,
Jena, vol. 25, p. 145, pl. 5, figs. 71, 72, 74, 75,

1908 Patinella delicatissima  Strebel, Wiss. Ergeb. schwed.
Siidpolar-Exped., vol. 6, pt. 1, pl. 1. figs. 75, 75a.

1951 Patinigera  dclicatissima ~ Strebel,  Powell,  Discovery
Rep.. vol. 26, p. 82.

Records—STRAITS OF MAGELLAN: 20-30 fathoms (type
locality); Uschuaia, Tierra del Fuego, 1-2 fathoms (Strebel.
1905). FALKLAND ISLANDS: oft Eddystone Rock, East
Falkland Islands, 115 metres; entrance to Port Stanley, 10-16
metres; Sparrow Cove, Port William, 10.5-16 metres (Dis
covery 11, Sta. 51, 52 and 56)
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Nacella delesserti (Philippi, 1849)
(PL. 176, figs. 6. 7)

Range—Marion Island (between South Africa
and Antarctica).

Remarks—The writer has only two examples of
this species available but they seem to represent
a distinct species, characterised by an elongate
ovate outline and simplicity of both sculpture and
colour pattern. According to Hedley (1916, Aust.
Ant. Exped., ser. C, vol. 4, pp. 42, 43) delesserti
was based upon an immature shell of only 22 mm.
in length. Reeve (1834, Conch. Iconica, sp. 40,
pl. 17) named a shell from unknown locality,
Patella ferruginea, basing it apparently, upon a
manuscript species of Sowerby, and with Patella
delesserti Philippi cited in its synonymy. How-
ever Reeve's figures are unlike any shell I have
seen and certainly bear no resemblance to the
Marion Island limpet.

Description—Shell of moderate size, up to 54
mm. (2% inches) in length, elongate ovate, more
narrowly rounded anteriorly and of moderate
elevation, with the apex between the anterior

Plate 177, Figs. 1 A
1855), “Tierra del Fuego. Falkland Islands:;;, from Reeve,
1855, pl. 28, fig. 73. Figs. 3. 4. Nacella (Patinigera) edgari
{Powell, 19 Royal Sound, Kerguelen Island, m fish trap,
34 mm., AWBP coll.

Plate 178, Figs. 1. 2.
(Gmelin, 1791), Straits of Magellan, 51 ., AWBP coll.

third and fourth. Sculpture consisting of about 24
low, carinated to rounded, radial folds and an
occasional intermediate, the whole surface
densely crossed by weak lamellose growth lines.
Colour of exterior greyish-white, with most of
the primary radials dark reddish-brown. Interior
heavily blotched and radially streaked in dark
reddish-bronze. Spatula very large.
Measurements (mm.)—

length width height

53.0 40.0 16.0  Marion Island
38.0 27.5 13.0  Marion Island
Synonymy—

1849 Patella delesserti Philippi, Abbild. Conch. vol. 3, pt. 4,
p- 9, pl 1, fig. 5.

Nacella edgari (Powell, 1957)

(PL 177, figs. 3, 4; pl. 179)

Range—Kerguelen Island.

Remarks—The adult shell is very thin and frag-
ile, almost flat to slightly concave, with an animal
too large to allow the shell tight contact with the
surface of the kelp. Young examples sometimes
occur on rocks, and such have a slight elevation,
as well as crisp narrow radials, but these become

Nacella  (Patinigera) magellanica

i5751). Figs. 3. 4 Nacella (Patinigera) deaurata subspecics

delicatissima  (Strebel, 1907), Falkland Islands, 115 metres,

16 mim., AWRP coll.
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subobsolete as the shell grows and flattens out at
the edges. It is associated with kelp from inter-
tidal to about 55 metres.

Description—Shell elongate-ovate, of moderate
size, up to 51 mm. (2 inches) in length, very thin
and fragile, and very depressed, only the apical
area slightly raised, and much of the remaining
dorsal surface actually concave. Sculpture con-
sisting of many radial folds, that are narrow at
first but soon become broad and low, almost
disappearing towards the margin in adults. The
whole surface crowded with sharp concentric
lamellae that undulate as they cross the radials.
Colour dull-slate externally, tinged with bronze
at the apex; internally, iridescent bluish grey,
with the spatula and an irregular marginal border
diffused reddish brown.

Measurements  (mm.)—(All station numbers
are of the British, Australian and New Zealand
Antarctic Research Expedition, 1929-1931).

length width height

51.0 33.0 8.0 holotype; Royal Sound, 20
metres. Sta. 5

43.0 30.5 35  Colbeck Passage, 20 metres
Sta. 55

0.0 27.5 45 Royal Sound, 1-5 metres. Sta.
55b.

35.0 265 10,5 Swain's Bay, intertidal. Sta. 48

Synonymy—

1877 Patella (Patinella) fuegiensis Reeve, E. A Smith, Phil.
Trans. Roy. Soc. London for 1879 (issned separately
1877), vol. 168, p. 180, pl. 9. figs. 14, 14a. Not Reeve,
1855.

1891 Nacella (Patinella)  fuegiensis Reeve, Pilsbry,  Man.
Conch. vol. 130 p. 121 (in part, pl. 49, figs, 28, 29
only). Not Reeve, 1855,

1957 Patinigera fuegiensis edgari Powell, B.ANZ. Ant. Res.
Exped.. vol. 6, pt. 7, p. 127, teat tigs. 1, la. 1h.
Types—The holotype and paratypes are at pres-

ent in the Auckland Museum.

Records—KERGUELEN ISLAND. thirteen B.AN Z.ARE
Stations from in and around Royal Soumd, ranging from low
tide to 55 metres. The type locality is Port Jeanne d'Arc,
{{ul_xul Sound, 20 metres, along the lower edge of the kelp
Delt.

N

Plate 179 Nacella (Patinigera) edgari (Powell, 1957). Grotto
Bay, Port Jeamne d° Are, Kerguelen Island. 10 metres, 37.5
A 255 x4 I profile to show the very slight elevation of

the shell.

[01-

Nacella flammea (Gmelin, 1791)

(P1. 181)

Range—Straits of Magellan,

Remarks—This shell resembles fuegiensis in its
narrowly oval outline, moderate elevation, and
light build, but differs in sculpture, the radials
being almost obsolete, represented at most by
broad very weak radial folds towards the margin.
The colour pattern is of broad irregular axial
streaks upon a whitish ground.

Description—Shell:  elongate-ovate, of light
build, and of moderate size, up to 40 mm. (1%
inches) in length, moderately elevated, and with
the apex at between the anterior third and fourth.
Surface relatively smooth, just a few, almost
obsolete, broad low radial folds over the posterior
half of the shell, and only towards the outer mar-
gin. The only other sculpture consists of very
faint concentric growth lines. External colour
pattern of broad, flexuous, dark reddish brown
axial streaks upon a whitish ground; internally,
the colour pattern is the same, except for a bright
chestnut spatula.

Measurements (mm.)—

length width height

39.0 278 100 Strebel, 1907, p. 145
33.5 240 9.5 St of Magellan
27.0 18.7 7.0 St. of Magellan
Synonymy—

1791 Patella flammea Gmelin, Syst. Nat., ed. 13, p. 3716;
based upon Martini-Chenmitz, Conch. Cab., 1, pl. 5.
fig. 42

1907 Patinella flammea: Strebel, Zool. Jahrb., 25 (1), p. 145,
pl. 5, fig. 73

Nacella fuegiensis (Reeve, 1855)
(PL 177, figs. 1, 2)

Range—Tierra del Fuego, Falkland
Petermann Island and South Georgia.

Remarks—This is a thin-shelled, elongate-ovate
species, with numerous, weak, almost smooth,
radial ribs. It is of pale greenish ground colour,
partially to almost entirely blotched with bronzy
reddish brown. The somewhat similar deauratais
of stouter build and has the radials strongly
scabrous.

Description—Shell elongate-ovate, of moderate
size, up to 50 mm. (2 inches) in length, thin and
tragile, moderately elevated and slightly laterally
compressed. Sculpture consisting of numerous,
narrow, sharply raised radials, in early stages of
growth, but these tend to become broader and

Islands,
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lower towards maturity; the whole crossed by

very dense sharp concentric lirae. Colour green-

ish grey, more or less blotched with reddish

brown, and the apical area with a bronze lustre.

Interior iridescent  bronzy-brown, rayed with

darker brown, corresponding to the external

sculptural interspaces.

Synonymy—

1855 Patella Ifll@gir’rmﬁ\' Reeve, Conch. Iconica, pl. 28, figs.
73 a, b.

1891 Naeella (Patinella) fuegiensis Reeve, Pilsbry, Man,
Conch., vol. 13, p. 121, pl. 9. tigs. 30, 31 (non figs.
28, 29)

Nacella magellanica subspecies magellanica
(Gmelin, 1791)

(PL 73, figs. 14, 15; PL 178, figs. 1, 2)

Range—Tierra del Fuego, Straits of Magellan,
Patagonia and Falkland Islands.

Remarks—This is the common limpet of the
Magellanic Region, and it is easily recognised by
its roundly oval shape, high-conical profile, nearly
central apex, and strong unsculptured radial
ribbing.

Description—Shell of moderate size, up to 65.6
mm. (2% inches) in length, rather solid, roundly
ovate and high-conical, with the apex erect and
near central, strongly and regularly sculptured
with relatively few bold rounded radials that
deeply corrugate the margin. The concentric
sculpture is confined to weak growth lines that do
not render the radials either scabrous or beaded.
Colour of exterior variable, pale reddish brown to
greenish grey or brown, occasionally with broad
dark-brown radial bands. Interior metallic-
brown or leaden with the spatula bronzy-chest-
nut, and either a continuous or spotted marginal
border of very dark-brown, the brown spots,
when present, corresponding to the external ribs.

Measurements (mm.)—

width — height

41,5 Strebel, 1907, fig. 91a
310 Straits of Magellan
21.5  Punta Arenas

lenoth

27.0 180 Straits of Magellan
21.0 13.5  Straits of Magellan
Synonymy—

1791 Patella magellanica Gmelin, Svst. Nat. ed. 13, p. 3703,
based upon Gault. pl. 9, fig. E, and Martini-Chem-
nitz, Conch. Cab. vol. 1, pl. 5, figs. 40 a, b

1854 Patella magellanica Ginelin, Reeve, Conch.  Iconica,
pl. 10, figs. 19 a, b,

1854 Patella atramentosa Reeve, Conch. Iconica, pl. 17,
figs. 41 a, b,

1885 Patella meridionalis Rochebrune  and  Mabille,  Bull.
Soc. Phil., Paris, ser. 7, vol. 9, p. 109.

1885 Patella metallieca Rochebrune and Mabille, Bull. Soc.
Phil., Paris, ser. 7, vol. 9, p. 109.

1885 Patella pupillata Rochebrune and Mabille, Bull. Soc.
Phil., Paris, ser. 7, vol. 9, p. 110.

1885 Patella  tineta  Rochebrune and Mabille, Bull. Soc.
Phil,, Paris, ser. 7. vol. 9, p. 110.

1891 Patinella aenea var. magellaniea Gmelin, Pilsbry, Man.
Conch., vol. 13, p. 119, pl. 1, tigs. 9-17; pl. 43, figs.
1-6.

1907 Patinella  magellaniea-atramentosa  Strebel,  Zool.
Jabrb. Abt. Syst. Jena, vol. 25, p. 146, pl. 6, tigs.
86-88; pl. 7. tigs. 91, 92, 94, 95.

1907 Patinella aenea var. minor Strebel, Zool. Jahrb. Abt.
Syst. Jena, vol. 25, p. 137, pl. 5, figs. 67 a-d

1951 Patinigera  magellanica  Gmelin,  Powell,
Rep.. vol. 26, p. 81

Discovery

Nacellamagellanica subspecies venosa (Reeve, 1854)
(P1. 180, tigs. 1-4)

Range—Chiloe Island, Chile.

Remarks—Both venosa and chiloensis, from the
same locality, Chiloe Island, appear to represent
but one form, a roundly ovate, high-conical, thin-
shelled, sub-obsoletely sculptured variant of
magellanica, which, as suggested by Dell (Lc.,
1964) may be a regional subspecies. Unfortun-
ately the writer has no material available upon
which to make further comment.

Plate 180, Nacclla  (Patinigera)  magellanica  subspecies
venosa (Reeve, 1851) Chiloe Island. Chile. Figs. 1, 2. Patella
venosa Reeve, 18540 Conch. Teonica, pl. 10, figs. 18 a, b.
Figs. 3, 4. Patella chiloensis Reeve, 1855, Conch. Teonica,
pl. 33, figs. 98 a b,

101-766]
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Description—(original, for venosa) “Shell ovate,
convex, rather high with age, a little contracted
in front, in the young shell radiately ribbed, ribs
small, rather distant, more or less obsolete with
age, varicose near the margin; transparent-white,
iregularly veined with chestnut-purple, veins
bifurcated at the margin, deeply stained with
purple-chestnut in the interior.” Reeve’s chiloen-
sis is essentially similar in shape, height, sculp-
ture and position of the apex, but differs in color-
ation, a minor point, in being irregularly stained
and streaked in smoky-black.

Synonymy—

1834 Patella venosa Reeve, Conch. Teonica, pl. 10, figs. 18 a-¢

1855 Patella chiloensis Reeve, Conch. Iconica, pl. 33, figs.
98 a4, b

1964 Patinigera magellanica venosa Reeve, Dell, Rec. Domin.
Mus., vol. 4, no. 20, p. 273,

Nacella macquariensis Finlay, 1927
(PL 182, figs. 1, 2)

Range—Macquarie and Heard Islands.

Remarks—Compared with terroris, macquar-
iensis varies greatly both in outline and in height;
also it has fewer and stronger primary radials, a
tendency to be longer and narrower, and the spat-
ula is always clearly defined, often heavily
callused. In terroris the shape is constantly
broadly ovate and the spatula is never clearly
defined

Description—Shell moderately large, up to 63
mm. (2% inches) in length, strong but of light
build, mostly narrowly ovate and elevated, but
varying to rather broadly ovate and depressed.
Sculpture consisting of from 32 to 35 broadly
rounded primary radial ribs, plus narrower
secondary intermediate radials, mostly over the
posterior half of the shell; the whole surface
crowded with low concentric growth lamellae,
that do not thicken to any extent on the crests
of the radials. Colour, externally, olive to chest-
nut-brown; internally, diffused and strongly
rayed in bronzy reddish brown, the spatula well-
marked. variously blotched with reddish brown,
and often almost completely white-callused.

Measurements (mm.)—

length width height
51.9 312 Garden Cove; Dell, 1664
46.0 220 Macquarie Island
33.0 1£0  [lurd Point
35.0 17.0 IMurd Point
30.0 125 Iurd Point

Synonymy—

1913 Nacella fuegiensis Reeve, Suter (in part), Man. N. 7.
Moll., p. 77 Not Reeve, 1855,

1916 Nacella delesserti Philippi, Hedley, Aust Ant. Exped.,
ser. C, vol. 4, pt. 1, p. 42, pl. 6, figs. 65-69. Not Phil-
1ppi, 1849

1927 Nacella macquariensis Finlay, Trans. N Z. Inst., vol. 37,
p. 337

1955 Patinigera macquariensis Finlay, Dell, Rec. Domin.
Mus., vol. . no. 20, p. 274.

Types—The type series, based upon Hedley’s
1916 figures (pl. 6, figs. 65-69), is in the Aus-
tralian Muscun, Sydney.

Records—NACQUARIE  ISLAND  (AWBP  coll.): Ilurd
Point (AWBP coll); Aerial Cove and Garden Cove (Dell,
1964). HEARD ISLAND: Atlas Cove and Cape Gazert (Dell,
1964).

Nacella terroris {Filhol, 1880)

(PL 73, tig. 12; Pls. 171, 182)

Range—Campbell Island, only, New Zealand
subantarctic.

Remarks—This  species marks the furthest
north attained by this cold water genus in the
New Zealand area, the latitude of Campbell
Island being 52° 33 S. It is also interesting that
at this same location , Cellana strigilis is abundant,
in turn marking the most southerly occurrence of
that warm water Indo-Pacific genus.

Description—Shell moderately large, up to 57
mm. (2% inches) in length, strong but of light
build, rather broadly ovate, and high-conical,
with the apex at about the anterior third. Sculp-
ture consisting of about 50 narrow radial ribs,
about 40 of them primary, the remaining ones
being short and interpolated around the posterior
margin. The whole surface is crossed by dense,
crisp, undulating concentric  growth lamellae,

Plate 181 Nacella  (Patougera)  flammea  (Geln,  1791).
Straits of Magellan, 27 mm. & 33.5 mm., AWBP coll. 46064

[01-767]
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that thicken where they cross the radials. Colour
of exterior reddish to greenish-brown, without
markings; interior, pale purplish grey, densely
radiately lined in reddish-purple, and with irreg-
ular blotches of bronzy reddish brown over the
central area, which lacks a clearly defined spatula.

Animal—As in other members of the genus,
there is a prominent scalloped epipodial fringe
that lies between the edge of the foot and the
branchial cordon. This epipodial fringe is inter-
rupted by the head but the branchial cordon is not.

Radula—Formula 3 + 1 +(1+0+1)+ 1 + 3. Mod-
crately long and loosely coiled, in several volu-
tions, on the right hand side of the animal, when
viewed from above. This feature recalls the
radula of Cellana, except that in that genus it is
still longer and has more coils.

Measurements (mm.)—(all A. W. B. Powell,
coll.).
length width height

50.0 39.0 240 Perseverance IHarbour

57.0 46.5 27.0  Perseverance Ilarbour

46.0 36.0 15.0  Perseverance Harbour

39.0 315 17.0 Perseverance ltarbour

33.25 26.75 15.0 Perseverance Harbour

Synonymy—

1880 Patella terroris Filhol, Compt. Rend., vol. 91, p. 1095.

1885 Patclla terroris: Filhol, Mission I'lle Campbell, p. 529

1913 Nacella  (Patinigera) illuminata  (non  Gould):  Suter
{in part), Man. N. Z. Nloll., p. 77.

1955 Patinigera terroris: Powell, D.S.ER. Cape Exped. Ser..
Bull. 15, p. 69.

Types—The type specimens are in the Muséum
National d’Histoire Naturelle, Paris.

Records—CAMPBELL ISLAND (type), New Zealand sub-
antarctic: Perseverance Harbour, on rocks at low tide (Auck.
Mus.; AWBP coll.).

9

Plate
Finl

182, Figs. 1. Nacella (Patinigera) macquariensis
19: lluxd l’nlnt Macquarie Island, 40 mm., AWBP
coll. 1256 1. Nacella (Patinigera) terroris (Fillol,
1880). Persevera Harbour. Cammpbell Island, 532 o,
AWBP coll 26164,

©
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INDEX TO PATELLIDAE NAMES IN VOL. 3, NO. 15

Looscleaf subscribers should keep this index at the beginning
of the family Patellidae. The family beginy on page 75 {loose-

leat p. 01-551)

In this index, the number tollowing the name refers to the
pagination found at the top of the page in vob. 3. no. 15, The

cobmmn at the right is the looscleat pa
proposed in this number are in boldface type

Acmaceidae characters, 76

aculeata Reeve, 137

adansonii Dunker, 111

adspersa Bucquoy ., Dautzenberg
& Dolltus, 99

aenea Martyn, 195

altinis Reeve, 163

alba Christiaens, 98

alba Tenison Woods, 138

albanyana, Turton, 126

alboguttata Turton, 119

alboradiata Turton, 116

amphitrite Turton, 125

amuritica Wilckens, 82

amussitata Reeve, 163

analogia Iredale, 173

Ancistromesus Dall, 141

angulosa: Turton, 126

Ansates Sowerby, 144

antipodun Smith, 176

antipodum E. A. Smith, 182

apicina Lamarck, 110

approximata, Turton, 145

ardosiaca IHombron & Jacquinot, 167

argentata Sowerby, 166

argentea Quoy & Gaimard, 152

argenvillei Krauss, 123

argyropsis Lesson, 182

ariel Iredale, 170

arrecta Iredale, 130

ination. All new names

[looseleat]

01-552
01-661
01-615

01-583
01-763
01-717
01-582
01-662
01-652
01-637
01-630
01-651
01-558
01-717
01-727
01-675
01-652
01-682
01-730
01-736
01-614
01-657
01-721
01-720
01-736
01-649
01-736
01-724
01-654

articulata Reeve, 151
aspera Lamarck, 82
aspera Roding, 52
assimilans Turton, 116
aster Reeve, 149
astrolepas Roding, 111
athletica Bean, 82
atramentosa Reeve, 198
aurca Martel, 95
aurorae Fleming, 133
azorica Nuttall, 100

badia Cinelin, 111
barbara Linnaeus, 124
barbata Lamarck, 125
baudonii Drouet, Y6
becki Turton, 119
bennetti Preston, 195
bimaculata Montagu, 144
bollonsi Powell, 185
bombayana E. A, Smith, 149
boninensis Pilsbry, 161
bonnardi Payraudeau, 99
brunescens Turton, 125

caerulea Linnacus, 99

caerulea Quoy & Gaimard, 113
candei d'Orbigny, 103
canescens Gmelin, 112
capensis Gielin, 149
carpentariana Skwarko, 172
Cellana A. Adams, 147

[01-501]

[looseleaf]

01-705
01-558
01-558
01-630
01-703
01-615
01-558
01-766
01-579
01-657
01-584

01-615
01-650
01-651
01-580
01-637
01-763
01-682
01-739
01-703
01-715
01-583
01-651

01-583
01-617
01-597
01-616
01-703
01-726
01-701
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[looseleaf]
cernica H. Adams, 155 01-709
ceylanica E. A. Smith, 149 01-703
chapmani Tenison Woods, 137 01-661
chathamensis Pilsbry, 186 01-740
chiloensis Reeve, 199 01-767
chitonoides Reeve, 128 01-654
citrullus Gould, 103 01-597
clathratula Reeve, 168 01-722
clypeater Lesson, 193 01-761
cochlear Born, 121 01-643
coeruleata da Costa, 144 01-682
cognata Bucquoy, Dautzenberg
& Dollfus, 99 01-583
counnunis Brown, 95 01-579
compressa Linnaeus, 117 01-635
compressa Rochebrune & Mabille, 192 01-756
conchacea Gmelin, 192 01-756
conciliata Iredale, 168 01-722
concinna Strebel, 193 01-761
concolor Krauss, 103 01-597
conica Anton, 95 01-579
conica Brown, 95 01-379
conspicua Philippi, 113 01-617
conspicua Turton (Helcion), 145 01-687
conspicua Turton (Patella), 106 01-600
constellata Sowerby, 106 01-600
conus Roding, 95 01-579
cooperi Powell, 139 01-663
cophina Powell, n. sp., 190 01-744
cornea Potiez & Michaud, 144 01-682
cornea Helbling, 144 01-682
corrugata Oliver, 176 01-730
Costatopatella Pallary, 95 01-579
costoso-plicata Reeve, 96 01-580
craticulatus Suter, 174 01-728
crenata Guelin, 99 01-583
cretacea Reeve, 130 01-654
cudmorei Chapman & Gabriel, 172 01-726
cuprea Reeve, 166 01-720
cymbium Philippi, 192 01-756
Cymbula H. and A. Adas, 117 01-635
cymbularia Lamarck, 192 01-756
cymbuloides Lesson, 192 01-756
cypria Gmelin, 125 01-651
cypridium Perry, 144 01-682
deaurata Gmelin, 195 01-763
decemcostata . A, Smith, 126 01-652
decora Philippi, 182 01-736
decorata Turton, 119 01-637
deformis K. Martin, 153 01-707

[looseleaf]
delesserti Philippi, 196 01-764
delicatissima Strebel, 195 01-763
denseplicata Turton, 119 01-637
densestriata Turton, 119 01-637
denticulata Martyn, 177 01-731
depressa Pennant, 82 01-558
depsta Reeve, 106 01-600
dimenensis Philippi, 137 01-661
dirus: Iredale, 176 01-730
discrepans Pilsbry, 158 01-712
divergens Pilsbry, 163 01-717
dunkeri Krauss, 145 01-687
carlii Reeve, 182 01-736
echinulata Krauss, 116 01-630
edgari Powell, 196 01-764
electrina Reeve, 83 01-559
elliptica Fleming, 144 01-682
elevata Jeffreys, 95 01-579
elongata Flening, 144 01-682
enmecagona Reeve, 150 01-704
cucosiiia Pilsbry, 147 01-701
cudora Iredale, 153 01-707
exarata Reeve, 164 01-718
exusta Reeve, 127 01-653
falklandica Preston, 192 01-756
farquhari Turton, 106 01-600
fasciata Krauss, 104 01-598
fasciolata Tomlin, 106 01-600
ferruginea Gmelin, 95 01-579
ficarazzensis de Gregorio, 96 01-380
flannmea Gmelin, 197 01-765
flava Hutton, 178 01-732
flemingi Powell, 156 01-740
flexuosa Quoy & Gaimard, 129 01-653
formosa Turton, 145 01-687
fragilis Philippi, 99 01-583
trauenteldi Dunker, 98 01-582
fuegicnsis Reeve, 197 01-765
fuenzalidai Ilerm, 142 01-676
fungoides Lightfoot, 125 01-651
fuscescens Gmelin, 111 01-615
fuscoradiata Turton, 145 01-687
garconi Deshayes, 155 01-709
gemmula Turton, 145 01-687
gigantea Lesson, 142 01-676
gomesii Drouet, 100 01-554

[01-502]
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[looseleaf]
gorgonica Lightfoot, 125 01-651
granatina Linnaeus, 109 01-613
Granopatella Pallary, 95 01-579
granularis Linnaeus, 115 01-629
grata Gould, 159 01-713
guineensis Dunker, 82 01-558
guttata d’'Orbigny, 98 01-582
hamiltonensis Chapman & Gabriel

138 01-662
hedleyi Oliver, 176 01-730
Helcion Montfort, 143 01-681
Ielcioniscus Dall, 147 01-701
helena Turton, 106 01-600
helvola Turton, 106 01-600
hentyi Chapman & Gabriel, 173 01-727
hepatica Verco, 137 01-661
hera Turton, 125 01-651
hochstetteri K. Martin, 87 01-563
hombroni Dautzenberg & Bouge, 153 01-707
howensis Iredale, 174 01-728
hyalina Philippi, 192 01-756
illuminata Gould, 185 01-739
imbricata Reeve, 178 01-732
imperatoria de Gregorio, 96 01-580
imconspicuus: Suter, 180 01-734
mquisitor Iredale, 130 01-6514
insignis Dunker, 158 01-712
intermedia Auct., 83 01-559
intermedia Bucquoy, Dautzenberg &

Dollfus, 99 01-583
intermedia Jeffreys, 83 01-559
intermedia Knapp, 83 01-559

93 01-579
intermedia Turton, 126 01-652
intorta Pennant, 144 01-682
intraurea Iredale, 130 01-654
jacksoniensis Lesson, 170 01-724
jutsoni Chapman & Crespin, §2 01-558
kaffraria Rennie, 107 01-601
karachiensis Winckworth, 153 01-707
kerguelenensis E. A. Smith, 192 01-756
kermadecensis Pilsbry, 132 01-636
kowiensis Turton, 126 01-652
kraussii Dunker, 113 01-617

[looseleaf]

Laevipatella Pallary, 95
laevis Pennant, 144
lamarckii Payraudeau, 96
laticostata Blainville, 135
levata Deshayes, 128
limbata Philippi, 172
lineata Lamarck, 83
livescens Reeve, 154
longicosta Lamarck, 125
lowei d’Orbigny, 100
luchuana Pilsbry, 87
luctuosa Gould, 180
lugubris Gmelin, 112
lusitanica Gmelin, 96
luteola Lamarck, 96
luzonica Reeve, 149

macquariensis Finlay, 199
magellanica Gmelin, 198

niajor Dautzenberg & Durochoux, 95
major Pallary, 96

major Turton, 125

margaritacea Gmelin, 99

margaritaria Reeve, 180

maroccana Pallary, 98

mauritiana Pilsbry, 87

maxima d'Orbigny, 142

mazatlandica Sowerby, 160
melanostomus Pilsbry, 165
meridionalis Rochebrune & Mabille, 198
mestayerae Suter, 138

metallica Rochebrune & Mabille, 198
mexicana Broderip & Sowerby, 141
miliaris Turton, 116

miniata Born, 118

minor Marion, 96

minor Strebel, 198

monopis Gmelin, 111

monopsis Turton, 126

morbida Reeve, 116

moreleti Drouet, 99

moreli Deshayes, 128

multilirata Turton, 126

my tiliformis Lightfoot, 192

mytilina Helbling, 192

mytiloides Schumacher, 192

Nacella Schumacher, 191
Nacellinae Thiele, 147

[01-503]

01-579
01-682
01-580
01-659
01-654
01-726
01-559
01-708
01-651
01-584
01-563
01-734
01-616
01-580
01-380
01-703

01-767
01-766
01-579
01-580
01-651
01-583
01-734
01-382
01-563
01-676
01-714
01-719
01-766
01-712
01-766
01-675
01-630
01-636
01-580
01-766
01-615
01-652
01-630
01-583
01-654
01-652
01-756
01-756
01-756

01-755
01-701
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[looseleaf] [looseleaf]
natalensis Krauss, 116 01-630 pectunculus Gmelin, 143 01-681
neglecta Gray, 136 01-660 pellucida Linnacus, 144 01-682
nelsonensis Trechmann, 83 01-559 Penepatella Iredale, 123 01-649
nigrisquamata Reeve, 161 01-715 pentagona Reeve, 130 01-654
nigrolineata Reeve, 161 01-715 perana Iredale, 182 01-736
nigro-punctata Reeve, 96 01-580 percostata de Gregorio, 96 01-580
nigro-radiata Christiaens, 98 01-582 peronii Blainville, 136 01-660
nigro-squamosa Dunker, 98 01-582 perplexa Pilsbry, 138 01-662
nigro-sulcata Reeve, 87 01-563 petalata Reeve, 149 01-703
nimbus Reeve, 149 01-703 pholidota Lesson, 182 01-736
nodosa Hombron & Jacquinot, 180 01-734 phymatias Suter, 183 01-737
novemradiata Quoy & Gaimard, 153 01-709 pica Reeve, 128 01-651

nympha Turton, 125

obtecta Krauss, 125
obtecta Turton, 127
octoradiata TTutton, 138
oculus Born, 110

oculus hirei Lightfoot, 111
Olana II. and A. Adams, 121
olivacea Hutton, 182
oliveri Powell, 187

opea Reeve, 87

optina Pilsbry, 131
orichalcea Philippi, 182
orientalis Pallary, 98
orientalis Pilsbry, 151
ornata Dillwyn, 179

ovalis Pilsbry, 125

pallida Gould, 87

Patella Linnaeus, 94
Patellanax lredale, 123
Patellastra Monterosato, 95
Patellidae Rafinesque, 94
Patellidea Thiele, 115
Patellona Thiele, 109
Patellopsis Thiele, 95
Patellus Montfort, 95
patera Roding, 158
Patina Gray, 144
Patinastra Thiele, 145
Patinella Dall, 193
Patinigera Dall, 193
patriarcha Pilsbry, 127
paumotensis Gould, 130
pectinata Born, 144
pectinatus Montfort, 144

01-651 picta Jeffreys, 95
pilsbryi Brazier, 133
piperata Gould, 98
planulata Turton, 111

01-651 plicaria Gmelin, 125
01-653 plicata Born, 125

01-662 plumbea Lamarck, 113

01-614 polaris Hombron & Jacquinot, 195

01-615 polygramma Tomlin, 106
01-643 pottsi Tutton, 189

01-736 pricei Powell, 155
01-741 profunda Deshayes, 87
01-563 prolixus Oliver, 176
01-655 pruinosa Krauss, 145

01-736 pulchella Turton, 119
01-582 pulchra Lightfoot, 119
01-705 punctata Lamarck, 96

01-733 pupillata Rochebrune & Mabille, 198

01-651 pyramidata Lamarck, 96

radians Gnelin, 180
01-563 radiata Born, 145
01-578 radiata Krauss, 104

01-649 radiata Perry, 95
¢ radiatilis Hombron & Jacquinot, 182
01-378 rangiana Rochebrune, 107
01-629 redimiculum Reeve, 188
01-613 reevei Hutton, 178
01-579 reussi K. Martin, 83
01-579 revnardi Pilsbry, 149
01-712 reynaudi Deshayes, 149
01-652 rietensis Turton, 106

01-687 rosca Roding, 119
01-761 rota Gmelin, 149

01-761 rouxii Payraudeau, 96
01-653 rubicunda Roding, 119
01-654 rubraurantiaca Blainville, 172
01-682 rufanensis Turton, 145

01-682 rumphii Blainville, 158

[01-504]

01-579
01-657
01-582
01-615
01-651
01-651
01-617
01-763
01-600
01-743
01-709
01-563
01-730
01-687
01-637
01-637
01-380
01-766
01-580

01-734
01-702
01-398
01-579
01-736
01-601
01-742
01-732
01-559
01-703
01-703
01-600
01-637
01-703
01-580
01-637
01-726
01-687
01-712



November 27, 1973

INDO-PACIFIC MOLLUSCA, vol. 3, no. 15

Index 205

rustica Linnaeus, 96
rustica Menke, 136
rustica Reeve, 127

safiana Lamarck, 113

sagittata Donovan, 158

sagittata Gould, 159

sandwichensis Pease, 163

sanguinans Reeve, 119

sanguinolenta Gmelin, 119

scalata Reeve, 149

schroeteri Krauss, 111

scopulinus Oliver, 176

scutellaris Lamarck, 111

scutellaris: Reeve, 99

Scutellastra H. and A. Adams, 123

secernenda Dautzenberg, 95

silicina Roding, 99

sitta de Gregorio, 96

solida Blainville, 171

sontica Iredale, 170

sowerbyi Turton, 125

spectabilis Dunker, 84

spinifera Lamarck, 125

squatnata Roding, 96

squamifera Reeve, 137

squamosa Gmelin, Turton, 126

stearnsii Pilsbry, 160

stellaeformis Reeve, 130

stellata Buequoy, Dautzenberg &
Dollfus, 99

stellifera Gmelin, 182

stellularia Quoy & Gatmard, 183

strigatella Rochebrune & Mabille, 195

strigilis IHHombron & Jucquinot, 183
subgranularis Blainville, 96
subplana Potiez & Michaud, 99

taberna Powell, n. sp., 190
tabularis Krauss, 126
tahitensis Pease, 167
taitensis Rading, 166
talcosa Gould, 166

[looseleaf]

01-380
01-660
01-653

01-617
01-712
01-713
01-719
01-637
01-637
01-703
01-615
01-730
01-615
01-583
01-6149
01-579
01-583
01-550
01-725
01-724
01-651
01-560
01-651
01-550
01-661
01-652
01-714
01-654

01-583
01-736
01-737
01-763
01-737
01-550
01-583

01-7-+4
01-632
01-721
01-720
01-720

tara Prashad & Rao, 130
tarentina Lamarck, 99
tasmanica Tension Woods, 137
tella Bergh, 144

tenuilirata Carpenter, 163
terroris Fithol, 199

tessellata Hombron & Jacquinot, 153

testudinaria Linnacus, 156

thetis Turton, 125

thomsoni Powell & Bartrum, 189

tincta Rochebrune & Mabille, 198

tomlini Turton, 116

toreuma Reeve, 162

tramoserica Holten, 170

travancorica Preston, 149

tuamotuensis Dautzenberg &
Bouge, 130

tucopiana Powell, 134

turbator Iredale, 169

umbella Guelin, 119
undato-lirata Reeve, 165
ustulata Reeve, 137

variabilis Krauss, 104
varicosa Reeve, 195
vartegata Blainville, 170
variegata Reeve, 148
variegata Reeve (1842), 150
venosa Reeve, 198
vidua Reeve, 116
vitiensis Powell, 158
vitrea Philippi, 192
vuleanicus Oliver, 176
vulgata Linnaeus, 95

watsont Chiristiaens, 98
whitechurchi Turton, 125

zebra: Reeve, 136

[01-505]

[looseleaf]

01-654
01-583
01-661
01-682
01-717
01-767
01-707
01-710
01-651
01-743
01-766
01-630
01-716
01-724
01-703

01-654
01-658
01-723

01-637
01-719
01-661

01-598
01-763
01-724
01-702
01-704
01-766
01-630
01-712
01-756
01-730
01-579

01-582
01-651

01-660
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